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SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 





TANNING MATERIALS 
OF ALL DESCRIPTIONS 


“DRITAN” CLARIFIED 
SPRAY DRIED QUEBRACHO BRANDS 
QUEBRACHO ““HORSEHEAD” 
WATTLE “ ” 
MYRABOLAMS er 
a 
SOLID QUEBRACHO 
BRANDS SOLID WATTLE 


“SASTRE” EXTRACT 


“GRANCHACO” ‘ 
“EQRMOSA” HODGSON’S 


“GUARANI” “TEA 
“INDIO” BRAND 


FRENCH CHESTNUT EXTRACT 


TANNIN REYS “BULLHEAD” BRAND 
PROGIL’S “LION HEAD’ BRAND 
SOLID * POWDERED * SPRAY DRIED 


TANIMEX CORPORATION 
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‘lo prevent 


SPOTLAGE 


as part of Ouch 


housekeeping practice 
BSM-11 is highly effective in 
controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee * Representatives in Most Countries 


(G1 microoRGANISM CONTROL SPECIALISTS 
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““designed-for-leather“’ 
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GEIGY DYESTUFFS 


DIVISION OF GEIGY CHEMICAL CORPORATION 
SAW MILL RIVER ROAD, ARDSLEY, N. Y. 


a dyestuff makers since 1859 


dyestuffs 
make 


top fashion news 
BROWN 


Specifically created for leather 
application, these homogeneous 
dyestuffs have exceptional level 
dyeing properties and solubility. As 
a result they are excellent colors for 
drum dyeing, flame coating and 
finishing. They may be used alone or 
in combinations to produce the rich, 
deep browns that sell the new 
fashions. Your Geigy representative 
will be glad to discuss them with 
you in detail. 


Sella* Fast Brown DR 

Sella Fast Brown DGR 

Acid Leather Dark Brown G 
Acid Leather Dark Brown R 


*Geigy Registered Trademark 


BRANCH OFFICES—NEW ENGLAND: NEWTON UPPER FALLS, 
MASS.; CHARLOTTE, N. C.; CHATTANOOGA; CHICAGO; 
LOS ANGELES; PHILADELPHIA; PORTLAND, ORE; TORONTO. 
IN GREAT BRITAIN: THE GEIGY CO., LTD., MANCHESTER. 





(=|) MICROORGANISM CONTROL SPECIALISTS 


FAT LIQUORS 
for finer leathers 


ARKO BASE C 

a superior suede oil— 

produces soft, mellow 

leather with a tight, round 

feel, and well nourished nap 
without excess sheen; does 
not mark up when rubbed 


ARKO FAT LIQUOR GPS 


gives a tight, soft feel to white or light colored 
leathers—garment sheep or side leathers; 
soft shoe uppers and chrome linings 


ARKO FAT LIQUOR LC 


for a light, fluffy feel on white or light colored 
glove, garment and soft shoe leathers 
blend with Arko Fat Liquor GPS to produce 
soft, clean leathers with tight, fine break 


ARKO FAT LIQUOR LM 


for colored cow, horse, sheep shoe or 
s garment leathers 

rich blend of marine and cocoanut oils 
with added moellon 

excellent topping oil for rich colors 


ARKO FAT LIQUOR MCA 


excellent for shearlings 
a white stable nonionic emulsion of marine and 
neatsfoot oils; applied in the drum or tan paddle 


@ WRITE FOR TECHNICAL SERVICE BULLETIN. 


ARKANSAS CO.,INC. fC 


serving the tanning industry for over 50 years oe 
NEWARK «- NEW JERSEY nC. 





SYNEKTAN 0-272 SYNEXTAN 0-230 


FAT LIQUOR 0-270 
For 
White Leather At Reasonable Cost 
White Leather In Sheep, Goat, Calf or Sides 
White Tan In Combination With Chrome 
White Nubuck, White Suede 
White Bleached Chrome Stock 
White Extract Type Of Leather 


FUNGIZYME BATES 

AS — BS —CS 

Pancreatic bating salts of standard, 
controlled quality. 


SULPHONATED OILS (Various Bases) 
MONOPOLE OIL (For Finishing) 


Samples and information 


upon request. 


JACQUES WOLF sn. 


PASSAIC, N. J. 


Plants in: Clifton, N.J., Carlstadt, N.J., Los Angeles, Calif. 
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STAYS WHITE 


...when tanned with the aid of NEW LEUKANOL C 


A 24-hour Fade-O-meter test shows practically no discoloration on the white 
chrome leather sample treated with LEUKANOL while the chrome leathe 


samples retanned with conventional syntans have discolc 


LEUKANOL C—the newest member of 


the LEUKANOL family of synthetic tan- 
ning assists—improves light fastness and 
brings greater color stability to white 
and pastel leathers. The application of 
LEUKANOL C to chrome tanned leather 
bleaches the blue color, yielding brighter 
whites of lasting beauty. Leather re- 
tanned with LEUKANOL C develops bet- 


ter temper, tighter break, and greater 


fullness. Chrome tanned leathers 
bleached with LEUKANOL C are tough 
and resilient and will take lots of wear 


and flexing. 


For more information on new LEUKANOI 
C and our many other leather chemi- 
cals and services, write to the Leather 
Chemicals Department or contact one 


of our many field representatives. 


Chemicals for Industry 
rd ROHM & HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


LeuKANOL is a trademark, Reg. U.S. Pat. Off. and 


in principal foreign countries 


Representatives in principal foreign countries 
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BETTER THINGS FOR BETTER LIVING 
... THROUGH CHEMISTRY 


LOOK OF HIGH QUALITY. The Du Pont 
blacks for leather give full penetration, tle 
nating cloudiness on your fine suedes..With these 
standardized dyes, you get uniformity from run to 
run; exactly the control required, whatever your 
formula. Deep black suede dyed with Du Pont 
dyes has the soft lustrous look that catches the 
shopper’s eye. Call on us for technical infor- 
mation and/or help. E. 1. du Pont de Nemours & 
Co. (Inc.), Organic Chemicals Dept., Dyes and 
Chemicals Div., Wilmington 98, Delaware. 
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Leather... 


The present day demand for mellow leather 
is best met by incorporating 10 to 15% of Myra- 
bolams in the blend. 


Myrabolam Extract is the most mellow of all 
the tanning materials in popular use today and 
its consumption in this country has shown a 
striking increase in the last three years. 

In Calder & Mersey Extract Co.'s spray dried 
Myrabolam Powder, the Barkey Importing Co. 
has the finest colored Myrabolam Extract avail- 
able. It has been magnetically treated to remove 
all metallic impurities. 


Bar key Importing Co., Inc. 


44 EAST 53RD STREET © NEW YORK 22, N.Y. 





Get better leather 


2 to 3 days faster 


Reports from tanners and work in our own laboratory continue 
to point up these advantages of Hooker sodium tetrasulfide for 
soaking: 

1. Faster soaking. Dry skins soaked with 0.7% of sodium tetra- 
sulfide at 65° to 70° F. are ready for drumming in only 24 hours. 
Some tanners report cutting soak for flint dried steer hides 
from four or five days to 48 hours—saving two or three days. 


2. Higher yield, better quality. Sodium tetrasulfide produces 
more uniform soaking through removal of cement substance, 
more uniform unhairing and liming. It reduces or eliminates 
fine hair trouble and hard spots (especially hard shoulders) . 
Result: higher yield of better quality leather. 


3. Lower cost. Hides move through process faster. Shorter soak- 
ing offers less possibility of damage, 
better yield. All result in more effi- 
cient, economical tannery operation. 


Bulletin gives complete 
story. 

To help judge how sodium tetrasulfide 
can fit into your operations, send for 
our Bulletin 505. It describes fully the 
uses and advantages of sodium tetra- 
sulfide, recommended soaking proce- 
dures for various skins and hides. 


HOOKER ELECTROCHEMICAL COMPANY 
903 Union St., Niagara Falls, N. Y. 


Niagara Falls « Tacoma e Montague, Mich. e New York e Chicago e Los Angeles & 





QUEBRACHO EXTRACTS 


“SUPREMO” “LUNA” 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY, NEW YORK 6, N. Y. 


The Only American Manufacturer of Quebracho 
In South America 


FACTORY AT PUERTO PINASCO, PARAGUAY 


OX ery 


MANUFACTURERS: IMPORTERS: 
LiQUID MYRABOLAMS 
QUEBRACHO WATTLE BARK 

EXTRACTS DIVI-DIV! 


? VALONIA 
FACTORY: ETC. 
Staten Island, N. Y. 


Representatives: 
Harvey J. Boutin & Son Yocum Faust, Limited 


Sen Francisco, Calif. London, Canada 


Gonzalez, Ramirez y Cia The R. J. Vogel Company 
Hevene, Cube Mexico City, Mexico 
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\\ EXTRACTS 


PANCREATIC BATES 
FILLERS 
SOLE LEATHER FINISHES 
TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


L. H. LINCOLN & SON, INC. 
COUDERSPORT, PENNA. 





We offer the following internationally 
known brands of Quebracho Extracts: 


7. F, Del Gr “Fontana” “Optimus” 
“La Cruz” “‘Realtan”’ “Tupa” 
BARKEY is known for “ ” “ * ” 66 ” 

prompt shipments Crown Fusionados Tupasol 

a - ae Whatever your needs ... you can depend on Barkey! 
in the United States 

or Canada... 

in any quantity 


ome our YTD be © OUT \mporting Co., Inc. 


44 EAST 53RD STREET * NEW YORK 22, N_Y.. 





WATTLE makes the color | 


that makes the appeal— 


Examine your tanning mate- 
rials the next chance you get. 
You'll find WATTLE EXTRACT 
has the lightest color of all the 
tannins in general use by sole 
leather producers. 


Whatever your blend, the use 

of WATTLE EXTRACT or its in- WATTLE 

creased proportion will have a 
: . P P GooD 

beneficial effect on color LEATHER 

results. More WATTLE in the 

blend means lighter-colored 


leather which has the demand. 


SOU @ Ma Vailas 00) em i hae bits 
Pietermaritzburg, Natal, Union of South Africa 


KENYA WATTLE MANUFACTURERS ASSOCIATION 
Nairobi, Kenya, East Africa 
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GAMBIER 
from Malayan Straits 
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MYRABOLAM 
from India 
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F rtract—from 


France and Italy 
from Sicily 


QUEBRACHO 
from Argentina 


IMPORTERS The J. S. YOUNG COMPANY, since 1869, has been the dependable 
source of supply for Tanning Extracts and Dye Woods for all branches 

of industry . . . leather, silk, wool and synthetic textiles. 
Our skilled technicians and research facilities are available to help you meet 
MANUFACTU RE RS your individual problems . . . to meet your specifications and requirements. 
There’s no substitute for experience . . . no alternate for the kind of 


facilities provided by the J.S. YOUNG COMPANY. 

PROCESSORS Our firm has the reputation, over all these years, for prompt delivery 
direct from Baltimore, or from our warehouses in Peabody, Mass., and 
Chicago ...shipmentsin any quantity—from barrel to tank car or tank truck. 
QUEBRACHO e WATTLE BARK e SUMAC e HEMLOCK e DIVI DIVI e 
MYRABOLAM e GAMBIER e CHESTNUT WOOD e LOGWOOD e 
HEMATINE e FUSTIC e HYPERNIC e OSAGE ORANGE 


We also manufacture the famous CHEMBARK natural tanning extracts 
for the Chemtan Company. 


Thee J. S. YOUNG CO. 


2701-2733 Boston St., Baitimore 24, Maryland 
Branches: PHILADELPHIA + DANVERS, MASS. + PEABODY, MASS. + NEW YORK + CHICAGO + MILWAUKEE 





Chemtan is always ready to share with you its 
years of know-how and show-how in practical 
tanning and experience in the chemical funda- 
mentals involved. 


CHEMTAN R4 and R46 


Chemtan R-4 and R-6 represent a group of resins 
which have gained world-wide recognition within a 
few years. They are high polymers, yet water soluble 
and will penetrate untanned or tanned hides. Their 
high filling value and other properties mean making 
better leather from inferior hides. 

There are unlimited possibilities of creating new types 
of leather or modifying established procedures. 
Chemtan R-4 and R-6 may be applied on chrome 
tanned leathers or be used at any other stage and 
combined with all known tanning agents. One of 
Chemtan’s Tannery and Laboratory Trained Men 
will be glad to demonstrate these products. 


CHEMTAN COMPANY 


PORT WASHINGTON, NEW YORK 


All our facilities are devoted exclusively to 
the tanning industry 





for softie leather 


ATLASOIL 


TANNERY 
“HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and 
for their purposes. 


How many of those names do you recognize as "old 
friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, and frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


It is a fact that when tanners 


change to Atlas Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET 
NEWARK 5, N. J. 


EUREKA 
800 
topping oil 


ATLASENE 
G25 
alkaline 
fatliquor 


¢20 
for chrome 
colf 


ATLAS 
S45 
for white 
leother 


ATLAS 
TS 30 
bark and 
resin retan 





For low-cost, latex-pigment finishing try... 


Naugatuck's 
Nitrex 





Get the color that Fashion now demands in emulsifier system used in this latex compound 
leather, with this economical latex-pigment make it particularly suitable for impregnation 
binder. It’s your low-cost way to obtain a high- of the leather’s surface. When dried, its film is 
style, oil-resistant, scuff-resistant finish...a finish translucent, permitting the true color of the pig- 
that embosses beautifully! ment to come through. Even aging causes very 

NitreEx® is a non-flammable, colloidal,aqueous _little discoloration! 
dispersion of a nitrile-type synthetic rubber noted For all your latex needs, and for reliable 
for its ability to resist the effects of organic sol- application assistance, think first of Nauga- 
vents, such as fats and petroleum oils and solvents. tuck, world’s leader in latex production and 


Also, the particle size and the specially-developed § compounding. 





Ts United States Rubber 


Naugatuck Chemical Division 


Naugatuck, Connecticut 
BRANCHES: Akron * Boston * Chicago * Memphis * New York * Phila. * Mfg.: Los Angeles « Gastonia * Naugatuck 
IN CANADA: Naugatuck Chemicals, Elmira, Ontario © Rubber Chemicals ¢ Synthetic Rubber ¢ Plastics 
Agricultural Chemicals * Reclaimed Rubber ¢ Latices * Cable Address: Rubexport, N.Y. 
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New Standard Model No. 3... 
WILEY LABORATORY MILL 


4274-V. 


Wider range of use... Quieter operation... Increased safety... 


For preparation, with minimal loss of 
moisture from heating, of wide variety of 
materials for analysis. Principal advan- 
tages of new model: harder cutting edges 
permitting wider range of materials, 
including Teflon, polyethylene resins, 
etc.; quieter operation; provisions for 
greater safety; and Hammertone gray 
enamel and chromium plated finish. 

As in earlier model, four hardened 
steel knives on revolving shaft work with 
shearing action against six knives bolted 
into frame. Shearing action of cutting 
edges, between which there is always 
clearance, minimizes loss of moisture, 
avoids temperature rise, liquefaction, 
contamination, etc., making this mill 
satisfactory for many materials which 
cannot be reduced by other mechanical 
means. Ground material must pass 


through a sieve dovetailed into frame. 

With either cast aluminum drawer, 
28 oz. capacity, or interchangeable chute 
for collecting sample directly in a stand- 
ard jar, 16 oz. capacity. Mill without 
motor or base is 21 inches high, occupies 
table space 144% x 19 inches. Motor 
driven model is mounted on enclosed 
base 1614 inches high. 


4274-T. Wiley Laboratory Mill, Standard 
Model No. 3. with chute, three |-pint jars, three 
sieves of 0.5 ma, 1 mm and 2 mm mesh, respectively, 
pulley for V-belt, set of wrenches, and grease gun, 
but without motor 76.50 
4274-V. Ditto, but with drawer in place of chute 

567.00 
NOTE— Both models also furnished complete with 
Ya h.p. motor with starting switch and thermal over- 
load cutout, for 115 volts, 60 cycles, single phase 
a.c., mounted on enclosed base, at $886.00 and 
$876.50, respectively. 


ARTHUR H. THOMAS COMPANY 


More and more laboratories rely on Thomas / 


Laboratory Apparatus and Reagents 
VINE ST. AT SRD ¢ PHILADELPHIA, PA, 
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PHYSICAL PROPERTIES OF LEATHER 
FATLIQUORED AT DIFFERENT 
OIL LEVELS* 


VICTOR MATTEI AND WILLIAM T. RODDY 


Tanners’ Council Research Laboratory 
University of Cincinnati 


Cincinnati 21, Ohio 
ABSTRACT 


The physical properties of chrome-tanned leather fatliquored at 
different oil levels give information that is important in elucidating 
the fatliquoring mechanism. In the present study the amount of oil 
taken up by the leather was varied by fatliquoring at different oil 
oil levels. The tests used to measure the physical properties were 
tongue tear, stitch tear, tensile strength, elongation component, 
needle puncture and hardness. Statistical analyses of the data were 
made, and the data are presented to show the influence of the amount 
of oil on the physical properties of the leather. Cross-sections of the 
leather were prepared and studied to determine the deposition at the 
different oil levels. 


INTRODUCTION 


The influence of oil on the physical properties of leather is important for 
an understanding of the mechanism of fatliquoring. | However, such an 
elucidation of the mechanism of fatliquoring is dependent upon the physical 
measurements of leather. For example, the stress-strain measurements of 
leather below the breaking load may be better indicators of how oil influences 
the physical properties of leather than the stress-strain measurements at 
the breaking load. The object of this study was to determine what physical 
test measurements best indicate the influence of oil on the physical pro- 
perties of leather. It seemed logical to begin the study by comparing physical 
properties of fatliquored leather with those of nonfatliquored leather in 
order to determine what tests best distinguish the fatliquored leathers, and 
then to continue the study by comparing the physical properties of leather 
fatliquored at different oil levels. The physical properties of fatliquored 
leather compared to solvent-extracted leather which best distinguished the 
influence of the fatliquor were given in a previous article (2). That paper 





*Presented at Fifty-second Annual Meeting, Mackinac Island, Michigan, June 19, 1956. 
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made reference to past studies and also indicated the need of statistically 
designed experiments for a study of this kind. 

On the basis of this information the study of the physical properties of 
fatliquored stock was extended. In the present study the amount of oil 
taken up by the leather was varied by fatliquoring at different oil levels. 

Since the type of leather and oil used might influence the results obtained, 
all the tests were made on chrome-tanned kip skins, and a mixture of sulfated 
cod oil-raw cod oil was used for fatliquoring. The standard of comparison 
between treatments within an experiment was leather fatliquored to a 6% 
oil level. The fatliquored samples were not staked. 

The tests used to measure the physical properties were tongue tear, stitch 
tear, tensile strength, elongation components, needle puncture, and hardness. 
Statistical analyses of the data were made and are presented in this paper. 
Cross-sections of the leather were prepared and studied to determine the de- 
position of the oils. 


EXPERIMENTAL 


The sampling plan adopted for this experiment contained more samples 
per treatment than the first study and eliminated the D position (2). In the 
new sampling plan only positions A, B, and C were used as indicated in Fig- 
ure 1. Strips from 36 commercially prepared chrome-tanned kip skins in the 


FIGURE 1.—Location of strips, approximately 5” x 25’, of chrome-tanned kip skins used 
for tests. The part of each strip below Block C was discarded. 


blue were used. A strip was cut from the shoulder of each side as shown in 
Figure 1. The strips were further subdivided into 5’ x 5”’ blocks. After the 
108 blocks had been cut and marked, they were divided into four groups as 
directed by a random distribution table. Each group contained a total of 27 


blocks per treatment. The random distribution of the specimens minimized 


the between-skin variation, leaving only two variables to account for in the 
analysis of variance of the subsequent data, namely, treatment and position. 
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fi The treatments consisted of fatliquoring the leather to contain 6, 10, 15, 
and 18% oil on the moisture-free leather basis. The samples were all fat- 
liquored with a mixture of 60 parts of medium-sulfated cod oil and 40 parts 
of raw cod oil. 

The 5’’ x 5’’ blocks were milled in twice their weight of water for 15 min- 
utes and then neutralized with a 1% sodium bicarbonate solution on the wet 
basis of the chromed stock for 30 minutes at 120°F. (2 to 1 float), followed 
by a milling in the same volume of water for 15 minutes at 120°F. The sam- 
ples were then fatliquored at 120°F. in twice their weight of liquor to their 
respective oil levels of 6, 10, 15, and 18%. After fatliquoring, the samples 
were tacked up to dry at room temperature. 

The fatliquored 5’’ x 5’’ blocks were then cut for testing as shown in Fig- 
ure 2. The cut specimens were conditioned prior to testing for at least 48 










ieee 
TONGUE TEAR 


HYSTERESIS MEASUREMENT 


E.C. MEASUREMENT 


STITCH TEAR 


NEEDLE 
PUNCTURE 







HARDNESS 


FIGURE 2.—Sampling of blocks for physical test measurements. E. C 


. means Elonga- 
tion Component. 


hours at 73.4° + 1.8°F. and 50 + 4% relative humidity. The following pro- 
cedures were used in making the physical test measurements: 


Hardness—Measured with the Trionic rubber hardness gauge in Shore 
units. 


Needle puncture—Measured on the Schiefer compressometer (3) modified 
with a needle adapter. 

Tensile strength—Dumbbell-shaped specimens 4’’ long with ends 1’’ x 1”’ 
and centers 0.5’ wide and 2”’’ long, were measured on the Instron 
tester at a 500-pound full-scale load, jaw speed of 10’’ per minute, 
chart speed of 20” per minute, at a jaw span of 2”. 
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Stitch tear—Standard ALCA specimens were measured on the Instron 
tester at a 100-pound full-scale load, jaw speed of 10’’ per minute, 
chart speed of 20’’ per minute, and a 1.5”’ jaw span. 

Tongue tear—Specimens 3’’ long and 1” wide with a 2’’ slit running 
through the center of the 1’’ width were measured on the Instron 
tester at a 100-pound full-scale load, jaw speed of 10’’ per minute, 
chart speed of 20’ per minute, and a 2”’ jaw span. 

Elongation components—5"’ x 0.5’’ specimens were measured on the In- 
stron tester at a 100-pound full-scale load, 30°; extension, jaw speed 
5’’ per minute, chart speed 20” per minute, and a 2’’ jaw span. 

By the above testing procedures 17 physical properties were measured for 
each leather sample which was fatliquored.* 


The Instron Tester utilizes a precision electronic weighing system for de- 
tecting and recording the load applied to the specimen under test. The pulling 
jaw is operated by a unique drive that provides an absolutely controlled rate 
of elongation of the specimen over a wide range of speeds and in either di- 
rection of travel and with instant reversibility. The chart of the high-speed 
recorder is driven at various speed ratios with respect to the pulling jaw, so 
that the tensile load—-elongation curves of the leather are made accurately, 
at constant rate of elongation. By proper selection of jaw and chart speed 
the stress-strain curve obtained can be magnified. By use of readily inter- 
changeable load cells, full-scale sensitivities may be obtained extending from 
2 grams up to 1000 pounds or more. The instrument is not limited to measur- 
ing stress-strain properties of leather but can be used for such measurements 
as the stitch-tear and tongue-tear strength of leather. For a more detailed 
description of the Instron, reference is made to an article by Hindman and 


Burr (1). 


The measurements obtained from the elongation-component curve are 


given in Figure 3. The force in pounds is represented by the Y-axis and the 
per cent stretch by the X-axis. The leather specimens were stretched to a 
constant 30° extension, and a relaxing period of one minute was allowed 
between cycles. 

The measurements obtained from the elongation-component curves are 
defined at the bottom of Figure 3. 4B and G/ equal total elongation of 30%, 
BC equals per cent immediate elastic recovery, HJ minus BC equals per cent 
delayed recovery, DF equals per cent specimen slack, GH equals per cent 
permanent set. K and L equal force to extend 30% (1st and 2nd cycles), 
K minus L equals difference between cycles 1 and 2 in force to extend, N 

*Figure 2 indicates that test specimens were taken for hysteresis measurements Both elongation-com- 
ponent curves and hysteresis curves measure stress-strain properties, and the physical test data obtained for 
the two curves are the same. In this study the two sets of measurements differed with respect to jaw and chart 
speeds used in running the tests on the Instron. However, comparative data from the two tests showed little 


difference between the two sets of measurements. It was decided to disregard the data on hysteresis measure- 
ments because the elongation-component measurements are easier to read and calculate. 
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AB & Gis 30% EXTENSION L=FORCE TO EXTEND 30% 

BC= IMMEDIATE ELASTIC RECOVERY K-L=DIFF. IN FORCE TO EXTEND AKOA @HLJH 
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K= FORCE TO EXTEND 30% AKBA-BKDB= AREA OF CURVE (WORK LOST) 


FIGURE 3.—Type of Elongation Component curves obtained (not drawn exactly to 
scale . 


equals elongation component for tensile strength, 4K BA equals the area 
of the triangle (work to extend 30%), BK DB equals the area under the curve 
(work recovered), and 4K BA-BKDB equals the area of the curve (work lost). 

The curve in Figure 3 indicates that it requires a force K to increase the 
length of the leather specimen 30% and that upon releasing the force the 
sample does not return to its original length. As the force is released the curve 
KD is a straight line for a while and then begins to curve. The linear portion 
of KD means that part of the elongation is recovered immediately as the ten- 
sion is decreased. The curved portion approaching D shows that another 
part of the elastic recovery takes place after a certain delay. By projecting 
the linear part of KD to the X-axis (KC), the distance BC can be defined as 
the per cent immediate elastic recovery. The distance 4B equals the distance 
BF; that is, if the leather specimen had regained all of its extended length a 
curve KF would have been obtained instead of KD. Thus the distance DF 
(specimen slack) indicates the per cent increase in length immediately after 
the force has been totally released. The leather specimen was allowed to rest 
one minute prior to recycling at G. In so doing the distance DF decreases, and 
on recycling the distance GH, the per cent of the extended length remaining, 


is obtained and is denoted as permanent set. Since resting the leather speci- 
men decreases the distance DF, then the best estimate of delayed elastic re- 
covery is not CD but HJ - BC, and this distance is denoted as the per cent 
delayed recovery. 





PHYSICAL PROPERTIES OF FATLIQUORED LEATHER 115 


It was the purpose of this study to compare stress-strain properties of 
leather fatliquored at different oil levels in order to determine if an increase 
in oil produces significant differences in the stress-strain properties. Since 
comparison only is desired, any errors involved in obtaining per cent im- 
mediate elastic recovery, per cent delayed recovery, and per cent permanent 
set should not influence the deductions made. The errors referred to are 
associated with drawing the line KC and the rest period of one minute be- 
tween cycles. 

The measurements of hardness, needle puncture, tensile strength, per cent 
stretch at break, stitch tear, tongue tear, and elongation-component char- 
acteristics of the leather specimens are given in bar graph form in Figures 4 
and 5. Each value represents the average of 27 specimens tested. 

Specimens of the leather samples fatliquored at the various oil levels were 
cut into cross-sections and stained for fat deposition with Sudan IV and with 
Nile Blue Sulfate. Variation in oil deposition at the four oil levels was ob- 
served in these cross-sections. 

RESULTS 

lo indicate how the raw data were collected and analy zed, an example of 
the test data for elongation component per cent immediate elastic recovery 
is given in Table I. The A values for columns and rows signify the average 
values for the four different oil levels and three positions. The data for the 
other sixteen tests were collected and analyzed in a similar manner. 

The physical test data in Figures 4 and 5 show how the four different oil 
levels influenced the physical properties of leather. These average values fo1 
the 17 physical test measurements made are presented in graph form to sim- 
plify the presentation of the data. The black bars represent stock fatliquored 
to a 6% oil level, the striped bars represent stock fatliquored to a 10° level, 
the speckled bars the stock fatliquored to a 15% level, and the white bars the 
stock fatliquored toan 18°; oillevel. The oil-level bars were arranged from left 
to right to indicate average values from the low oil level to the high oil levels. 

[The data show differences in average values between the four oil levels for 
all of the test measurements made. In Figure + the measurements for hard- 
ness and needle puncture show a stepwise decrease in values as the oil level 
increases. Tensile strength, elongation component for tensile strength, pet 
cent stretch at break, stitch tear, tongue tear and per cent stretch at teat 
show a stepwise increase in values as the oil level increases. In Figure 5 the 
elongation-component measurements for per cent immediate elastic recovery, 
work lost, work to extend, work recovered, force to extend 30°;, and per cent 
delayed recovery show a stepwise decrease with increase in oil level. The 
elongation-component measurements for per cent specimen slack and _ pei 
cent permanent set show a stepwise increase with an increase in oil level. Th 
elongation measurement for difference in force to extend curves 1 and 2 does 


not show a trend. 
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FIGURE 4.—Averages for physical measurements of leathers fatliquored at different oil 
levels. 


The statistical analyses of the above data indicated whether the differences 
between the averages for different oil levels were large enough to be significant. 
The analyses further determined whether these averages were being influenced 
by significant treatment-position interactions and nonhomogenous variances. 
Thus, the statistics give a better definition of the results. 

\ two-factor analysis of variance with replications as used in analyzing the 
raw data is given in Table II. This analysis was obtained from the data on 
elongation component per cent immediate elastic recovery. Under source of 
variation are found oil levels, positions, interaction, replication (error term), 


and total. The rows contain the respective degree of freedom, crude square, 
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TABLE 


ANALYSIS OF VARIANCE 
ELONGATION COMPONENT OF PER CENT IMMEDIATE 
ELASTIC RECOVERY _ 


Source of o Sum of Mean 
Variation Freedom Squares Square 


Oil level 3 226477 75492 High 
F > 0.001 level 

7 52628 2 2 High 
F > 0.001 level 


Position 10525 


Interactions 25016 $169 5 Not significant 
Replication 252401 2629 
(Error term 


Total 609151 
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mean square, F-values and levels of significance for oil levels, positions, in- 
teraction, and replications. The table shows a high level of significant dif- 
ferences between oil-level averages and between position averages. 

The analysis of variance for the other sets of data indicated that high levels 
of significant differences existed between oil-level averages for all the tests 
except elongation component for difference in force to extend curves | and 2, 
which showed no significant difference. A low level of significant difference 
between position averages existed for elongation-component force to extend 


30°. No significant differences between position averages existed for elonga- 
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tion-component tensile strength. The other tests showed high levels of sig- 
nificant differences between position averages. 

The statistical analysis further indicated that oil-level average and position 
averages for 7 of the physical test measurements were being influenced by 
nonhomogeneous variances. The tests so influenced were needle puncture, 
per cent stretch at break, stitch tear, tongue tear, elongation-component 
measurements for per cent permanent set, per cent delayed recovery and 
force to extend 30°. The 10 tests that indicated homogeneous variances 
were hardness, tensile strength, per cent stretch at tear, elongation-com- 
ponent measurements for tensile strength, work lost, work recovered, work 
to extend, difference in force to extend curves 1 and 2, per cent immediate 
elastic recovery, and per cent specimen slack. The position and oil-level 
averages for the latter tests are significantly different. However, for those 
tests that indicated high levels of significant differences between oil-level 
averages, certainly it is safe to assume that significant differences existed be- 
tween oil-level averages even though nonhomogenous variances were in- 
fluencing the results. 

In agreement with the conclusions arrived at on the basis of the statistical 
analysis and observation of the raw data, it is observed in Figure 4 that the 
tensile strength, per cent stretch at break, and elongation-component tensile 
strength all increase with an increase in oil level. However at a constant 30! 
extension, the elongation-component measurements of force to extend 30% 
in Figure 5 decrease with an increase in oil-level average. These data clearly 
demonstrate the differences in stress-strain properties of leather at and below 
the breaking force between the 4 different oil levels. This difference is furthe: 
demonstrated in Figure 5 for elongation-component measurements of per cent 
specimen slack and per cent permanent set. The increase in these measure- 
ments with an increase in oil level indicates that greater fiber slippage and 
more permanent fiber separation occur as the oil level increases. 

In order to complete the study, correlation coefficients were computed to 
determine if any relationship between test measurements existed. Correlation 
coefficients were calculated and are presented in Table III. At the top 
of Table III the different oil levels are given as 7, (6°), T, (10%), 7; 
15°), and 7, (18%). Each column contains the correlation coefficient for 
the respective oil levels between the two measurements that were paired. 

The asterisks in two rows point out those measurements that had 


correlation coefficients of 0.85 or better. Such a value is considered indicative 


of good correlation since the square of 0.85 x 100 indicates that relationships 


between test values existed 72°, of the time. 

The values in Table III show that good correlation exists between elonga- 
tion component for force to extend 30° and its respective work lost and work 
recovered. Thus, the force at 30°7, extension is indicative of the work lost 


and gained and also of the work to extend since the latter value is the sum 
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TABLE III 


CORRELATION COEFFICIENTS (r 


E. ¢ Elongation Component 

T (6 Te (10 T3 (15% Ty (18% 
| ( force to extend 30°; 
vs. E. C. tensile strength 0.59 0.68 —0).03 0.69 
E. C. force to extend 30° 
vs. E. C. area under curve ' 0.95 0.98 0.94 0.95 
E. C. force to extend 30% 
vs. E. C. area of curve : 0.98 0.97 0.98 0.99 
E. ( force to extend 30°, 
vs. E. C. difference in force 
between cycles 1 and 2 0.14 0.41 0.42 0.52 
| .% specimen slac k 
vs. | ( permanent set 0.82 0.87 0.96 0.61 
I ( specimen slac k 
vs. E. C. immediate elastic recovery —0.42 —0.61 ~().65 —() 35 
E ( specimen sla k 
vs. E. C. delayed recover —0.62 —).40 —0.73 —().52 
Hardness vs. E. C. specimen slack -0.48 —().71 —().&8 —().74 
Hardness vs. E. ¢ permanent set —).57 —0.63 —() &6 —() 62 
Hardness vs. | ( immediate 
elastic recover —0) 37 —().42 —() 59 ~(). 53 
Hardness vs. E. C. delayed recovery 0.23 0.28 0.67 0 33 

See page 119 tor explanation ot terisk 


of the other two work values. The correlation coefficients for elongation com- 
ponent for force to extend 30°; versus elongation component for tensile 
strength showed poor correlation even though both measurements were made 
on the same sample. 

The histological study indicated that the deposition of oil in the grain and 
the flesh side increased with an increase in oil levels, but this was not too 
noticeable between the 10 and 15°% oil levels. There were slight differences 
in deposition between positions, and the differences became more pronounced 
as the oil levels increased. The oil did not completely penetrate through the 
corium even at the 18°; oil level. However, in general the depth of oil pene- 


tration into the corium increased with an increase in oil level. 


CONCLUSIONS 


The statistical analyses indicate that for most of the tests high levels of 
significant differences between oil-level averages and between position aver- 


ages exist. As indicated in the discussion of the results, the data for 7 of the 
tests were influenced by nonhomogeneous variances. 
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The leathers showed a decrease in elongation-component measurement for 
force to extend 30°; with increase in oil level. The average tensile strength, 
per cent stretch at break, and elongation-component tensile-strength measure- 
ments showed the opposite trend. The elongation-component measurements 
for per cent specimen slack and per cent permanent set increased with an 
increase in oil level, indicating greater and more permanent hber slippage. 
The above information is indicative of how the different oil levels have in- 
Huenced the stress-strain properties of the leather at and below the breaking 
strength. 

Good correlation was found to exist between elongation-component meas- 
urements for force to extend 30°7, versus work lost and work recovered. Poor 
correlation was indicated between elongation-component measurement for 
tensile strength versus force to extend to 30%. 
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DISCUSSION 


Mr. Bernarp Rott (Atlas Refinery, Inc.): This report of Mr. Roddy is, 
in my opinion at least, the most informative work to date relating the phy- 
sical properties of leather to its oil content. The hysteresis characteristics, 
and especially the measurement of elongation components under loads con- 
siderably below the breaking point, should give us a much better estimate 
of what to expect in the way of performance of the leather under actual con- 
ditions of usage. 

We all hope that none of our leather will break when it is being lasted, so 
properties such as elongation at break and the actual value of tensile strength 
itself should not be nearly so significant as the stress and strain properties 


under loads more nearly corresponding to the forces that are being applied 


during shoe-lasting and similar operations. 

Another point of major interest in Mr. Roddy’s findings is the fact that he 
has found an increase in tensile strength with increasing oil levels up through 
18°). During the past two years there have appeared two papers, one, | be- 
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lieve, by Shuttleworth, and one by a group in our Bureau of Standards, re- 
porting that beyond a certain oil level (1 think somewhere around 14°) they 
could expect decreasing tensile strength rather than an increase. I wonder if 
Mr. Roddy wants to elaborate on that a little bit? More specifically, | wonder 
if he feels that this business of oil distribution, which he pointed out is all- 
important, might be the deciding factor here in tensile strength versus oil 
content. 


Mr. Roppy: Shuttleworth’s work was done on sheep- and goatskin leathers 
fatliquored to fairly high oil levels, and at that time it was mentioned by 
Shuttleworth that any increase in strength you might get with fatliquoring 
oils should be questioned, because there was a possibility that a misinterpre- 
tation could be made; that is, if you increased the oil content, you would not 
necessarily increase the tensile strength. In the work reported by the Bureau 
of Standards investigators, most of the leather was stuffed leather, in con- 
tradistinction to fatliquored leather. 


The point I tried to make today, and would like to have clear, is that it is 
not necessarily the amount of oil you have in the leather, but where it is 
actually deposited that affects the physical properties. For example, it would 
be possible perhaps to put a much smaller quantity of oil all the way through 
the leather and still retain characteristics of leather fatliquored at high oil 
levels. 


Mr. W. O. Dawson (Chemtan Company): I assume from what you have 
said, Mr. Roddy, that the ratio of sulfated to raw oil was the same in all 
cases. Did you obtain complete exhaustion of the oil at all the different levels? 
Also, did you conduct stratographic analyses to determine the distribution 
of the oil in the different layers, and if not, could you elaborate on your 
method of estimating the levels of oil deposition? 


Mr. Roppy: We controlled the ratio of the oil levels by varying the 
amount of oil in the fatliquor. Good exhaustion was obtained at all levels 
except for the stock fatliquored to 18°; oil. No stratographic analyses were 
run. However, cross-sections were made and stained both with Sudan 4 for 
the neutral oil, and Nile Blue Sulfate for the sulfated oil. 


I think that you will agree that you will see exactly where the oil is located. 
When you run a stratograph, you are not necessarily seeing exactly where the 
oil is. You are merely estimating how much is in a given layer of leather. 


Mr. Dominic Meo, Jr. (Salem Oil and Grease Company): Was there any 
attempt to obtain correlation between the resiliency of the leather and the 


moisture content of the leather? Have you made any tests varying the per- 


centage of moisture in the leather? 
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Mr. Roppy: We made no such tests. These leathers were conditioned in a 
standard atmosphere after fatliquoring, but the moisture content was ap- 
proximately the same at all four oil levels. 


Mr. C. E. Retzscu (Nopco Chemical Company): I would like to ask Mr. 
Roddy if, in his testing, anything was done with regard to staking of the 
leather and comparing the results on staked leather with those on unstaked 
leather, or whether such a test is being planned, since most leathers receive 
a staking or mechanical work of some kind that affects the oil distribution. 


Mr. Roppy: I mentioned that the leather was not staked. We eliminated 
the staking so that we would not have that variable in the test, and specifical- 
ly for that purpose. 


Mr. Henri Krakowski (Chicago Allis Mfg. Co.): I would like to ask 


about the hardness test. Is that an accepted method? 


Mr. Roppy: It is not an accepted method. We reported it last year for 
measuring the firmness of leather. 


Mr. Krakowski: Will you elaborate? 


Mr. Roppy: The leather is folded back in such a fashion. We put the hard- 
ness gauge down on the leather and press it. 


Mr. Krakowski: Continuous reading, or do you wait? 
Mr. Roppy: We take three readings across the specimen. 


Mr. WitiiaM S. SHore (Eagle-Ottawa Leather Company): I would like 
to ask Mr. Roddy if the surface oil does not migrate into the center of the 
specimen on long storage. 


Mr. Roppy: You will have to define the storage conditions. But in gen- 


eral there is a possibility of that happening. 


An interesting picture of the size and scope of a colonial tannery is contained in Clark’s 
History of Manufacturers in the United States. This tannery in 1653 reported an inventory 
of 415 hides in bark valued at $2,000, 45 hides in lime worth over $100 and 312 West 
Indies hides in lime worth over $600, or a total inventory of 772 hides worth $2,700. 
\ century and a quarter later, in 1778, a New Jersey tannery at Trenton had 64 vats, five 
limes, two water pools, a bark house which would hold 300 cords of wood, a currying shop, 


a skin dressing shop and facilities for producing leather breeches. 


Economics of Cattlehide Leather Tanning. Merrill A. Watson, D.C.S. Chicago: The 
Rumpf Publishing Company, 1950 
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ABSTRACT 


A description is given of a simple, rugged, and portable instru- 
ment for measuring the flexibility and resiliency characteristics of 
both light and heavy leathers. The usefulness of the instrument 
is illustrated by data obtained on a wide variety of leathers. 


rms Eran GR 


INTRODUCTION 


Flexibility and temper are important characteristics that determine the 
usefulness and quality of leather. Yet in everyday practice these properties 
are seldom measured in terms of numerical values. Most tanners and sorters 
rely on judgment and experience. Upper leathers are folded, usually along 
the backbone line, and the hand is run over the fold. This enables an ex- 
perienced sorter to make a fairly accurate appraisal of quality, based on an 
over-all composite of flexibility, temper, and feel. Sole leather men evaluate 
their leather by handling the bend or strip, and judging its springiness and 
resistance to bending. A test sometimes used for composition soling material 
is to hold a full-size strip (15’’ x 24’’) horizontally by one end; if it stands out 
straight it is considered to have the rigidity desirable in sole leather. 

The development of the gauge described in this paper is an attempt to 
provide a relatively simple method of measuring flexibility. The term “‘flex- 


ibility” is used in preference to “stiffness”’ because leather is especially valued 
for its flexibility. To describe the opposite property, the terms “firmness” 
and “rigidity” have been employed. Actually the gauge measures the force 


required to flex or bend a specimen under prescribed conditions, so that a high 


reading indicates low flexibility, and vice versa. The gauge also permits the 


measurement of residual firmness after the specimen has been flexed repeat- 
edly. The degree to which resistance to flexure is retained is related to re- 
siliency, which is one factor in “temper”. 

The gauge was developed from an earlier device used in the dynamic test- 
ing of waterproofness of light leathers, where flexibility is a factor in the rate 
of water penetration. As it was felt that the method might have general use- 
fulness for testing leather, an improved, compact form of the apparatus was 


Presented at the Fifty-second Annual Meeting of the American Leather Chemists Association, Mack 
inac Island, Mich., June 17 0, 1956 
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developed, and an attachment for testing heavy leathers was added. Because 


the force required to flex or bend the specimens is relatively high, it is possible 


to obtain accurate resuits while employing a less precise construction than is 
generally required in instruments for testing stiffness. The gauge is rugged 
and portable, and thus well suited to plant or on-the-spot testing. 


IGURE 1.—Flexibility gauge as used for cup fold test. 


KO im 


M 


FIGURE 2.—Details of clamps and fully cupped specimen: P, push clamp; 5S, scale clamp; 
M, adjustable swivel stop. 
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APPARATUS 


\ general view of the gauge, as used for testing light leathers, is given in 
Figure 1, and for heavy leathers in Figure 7. The gauge consists essentially 
of two rods, supported in line with each other by brackets attached to a base, 
which permit free movement of the rods together and apart. Clamps (S, P, 
Figure 2) 134’’ wide, are mounted on the adjacent ends of the rods. These 
hold the light leather specimens for the cupping test, as described below. 
Attachments for making the bending test on heavy leathers are mounted on 
these clamps (Figure 7). At the outer end of the push rod is a hand knob for 
applying the force to “cup” or bend the specimen. The opposite end of the 
other rod is tied to a spring which measures the amount of force applied. This 
spring connects with a dial scale. The spring has a zero point setting. The 
spring and dial are selected and calibrated to read in ounces. The scale is 
easy to read, and as the pointer can turn through several revolutions, readings 
up to about 400 ounces can be obtained. Thus a wide range of loads can be 
measnred, and leathers that vary widely in flexibility can be tested using a 
single gauge. However, for extremely flexible leathers, a lighter spring and a 
gauge reading from 0.1 to 10 ounces would be necessary. Suitable straight 
push-type spring scales are commercially available. There are two legs under 


the push clamp, P, which prevent it from turning, and two small, low-friction 


wheels are attached to the bottom of the scale clamp, S, to center it and pre- 


vent twisting. Usually the gauge is used horizontally, with the end of the 
base against a block. When 30 used, the friction of the scale and rod was 
found to be 3 ounces. The zero point of the scale is set to compensate for this 
friction. The friction can be reduced by mounting the instrument vertically 
(a less convenient arrangement) or by supporting the scale clamp on ball 
bearings. 

An adjustable distance marker and swivel stop (M, Figure 2) is attached 
to the push clamp. When repeated flexings are to be made this swivel is 
turned down so that it strikes the opposing clamp, S, and thus limits the flex 
distance to the prescribed amount. 

The base of the gauge measures 144’’x16’’, and the whole unit weighs 
3 pounds. 


TESTING LIGHT LEATHERS (CUPPING TEST 


As the methods for testing light and heavy leathers differ, the procedures 
and results for each type are given separately. 

The standard light leather specimen is a piece 2 7/8’’ square which is folded 
evenly on itself, grain out. The ends of the doubled-over piece are inserted 
in the clamps, previously set 50 mm. apart by means of a collar and set- 
screw on P (Figure 1), which stops against the push rod support bracket 
when the rod is pulled out as far as it will go. The specimen is held securely 
in the clamps by tightening the knurled screws on S and P (Figure 2). In all 
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the tests, unless otherwise stated, the specimens were inserted with the 
head-to-tail, or backbone, direction perpendicular to the direction of travel 
of the push rod. Thus, when the specimen is flexed, the major folds are paral- 
lel to the backbone direction (see Figure 3 and Table 1). This, in general, 


coincides with the condition existing in the vamp of a shoe. 


TABLE | 
DESCRIPTION OF FOLDS PRODUCED IN CUP FLEX TEST 
(See Figure 3) 


Leather folded grain side out, backbone direction perpendicular to direction of flexing 


Cupped from 50 mm. to 20 mm. Specimen 2 7/8” square. 


Location of Folds in Top and Clamp 
Cupped Specimen Bottom Edges Diagonal 


Designation (Fig. 3 b 
Number of folds t 
Direction of fold line in 

relation to backbone Parallel Parallel Diagonal Parallel 
Type of fold Convex Concave Convex Concave 
Approximate radius of fold 1 mm t mm. 2to5mm. 2to3 mm. 
Angle of fold 180 100 180 180 
Length of fold lines* ba a aa. 


*Total length of fold lines is 13.4”, or 27 times the let 
stiffne test 


TABLE 1 


COMPARISON OF RESULTS OBTAINED BY FLEXIBILITY GAUGE (CUPPING 
TEST) AND BY A.L.C.A. TEST FOR STIFFNESS 


Flexibility Gauge* 4.L.C.A. Stiffness Tes 
Direction of 
hrust or Force in Ounces Force in Ounces 
Cut of Strip - 
in Relation “hic Ist 20th Ist Span 
Kind of to the ‘ Flex Flex ‘ Flex inches) 
Leather jackbone 


Heavy retan Parallel 


Military Perpendi- 
retan cular 0.090 
Parallel 0.090 


Elk side Perpendi- 
cular 0.072 
Parallel 0.022 


( lov e 
horsefront Unknown 0.048 


‘ squares, grain out, flexed from 50 to 20 mm 
tle” x 4” strip, grain convex 
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When pressure is applied to the hand knob, the two clamps are forced 
together, and the upper and lower layers of the folded leather separate, 
forming a cup (Figures 2 and 3). The stop (M, Figure 2) is set so that the 
clamps are 20 mm. apart at the fully cupped position. This produces folds 
of about the maximum sharpness likely to be encountered in actual use of the 
leather, though obviously the sharpness of the folds in a shoe depends on 
many factors, including thickness and type of leather, size, width, and design 
of the shoe, conditions of use, and the wearer’s walking habits. An analysis 
of the folds, as illustrated in Figure 3, is given in Table I. The total length 
of all the fold lines is about 27 times that of the single fold obtained when a 
14" strip is tested by the A.L.C.A. method for determining stiffness (1). 


| T ™ | 
| 
_| FURST | FLEIX 


eemsinelienete 


a 
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FIGURE 4.—Initial flex forces for various degrees of cupping: 1, glove, horsefront (0.048” 

2, glove, chrome split (0.060’’); 3, sheep, vegetable (0.066’’); 4, calf A, near 
belly (0.047’); 5, calf A, near backbone (0.049’’); 6, elk side (0.070’’): 7, 
calf B, near shank (0.050); 8, elk side, silicone-waterproofed (0.075’’); 
9, military retan upper, shoulder near backbone (0.075’’); 10, same, with 
organic waterproofing agent (0.082’); 11, military retan upper, bend near 
backbone (0.091); 12, military chrome upper, C, fatliquored (0.086’’); 
13, same, D (0.090); 14, special retan side upper (0.100); 15, military re 
tan upper (0.082); 16, military fatliquored chrome upper, degreased 
0.090”), 
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Because of the multiple folds and the comparatively large area of the specimen, 
the test gives results that well represent the piece of leather tested. A com- 
parison of results obtained on adjacent specimens by the cupping method 
and by the A.L.C.A. method using a Tinius Olsen tester is given in Table II. 

The force required to cup the specimen depends on the degree of cupping, 
1. e., the distance between the clamps and the end of the stroke. Curves 
illustrating this are given in Figures 4 and 5. 
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FIGURE 5.—Twentieth-flex forces for various degrees of cupping; same leathers as shown 
in Figure 4. 


For reasons to be given later, it is desirable to measure the force required 
to cup the specimen for the first time and also the force required after the 
specimen has been flexed a considerable number of times (usually 20). The 
method for carrying out such a test is as follows: 

The swivel arm is set so that the minimum distance between the clamps 
will be 20 mm., and the arm is turned down. The hand knob is pushed 
steadily and uniformly so that the flex is completed in about 7 seconds. The 
force applied is read from the dial. The knob is drawn back to the original 
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position, and the specimen is flexed rapidly 18 times (one second per flex), 
ordinarily without reading the dial. Then the twentieth flex is made just 
like the first and the dial read again. 

This procedure, using a 2 7/8’’ square cupped to 20 mm., can be used 
for a wide variety of leathers and other materials. The useful range of the 
apparatus can be extended by varying the size of the specimen or the degree 
of cupping. For very flexible materials a smaller specimen is desirable in 
order to obtain dial readings of at least several ounces, because the folds are 
smaller and the force required is greater as the specimen size is reduced. 
Table III contains some examples of leathers and other materials that were 
tested with a 1 3/4’’ x 2 7/8’’ specimen folded and inserted with the 1 3/4’ 


dimension in line with the push rod. The initial distance between the clamps 


TABLE II] 
rYPICAL RESULTS OF CUP FOLD TESTS 


R TEST SPECIMENS, 2 SQUARI VERY FLEXIBLE SPECIMENS, 1 
PPED FROM 50 TO 20 MM CUPPED FROM 25 TO 15 MM 


Th 


Side Leathers IXid gar- 


Specimen A 0.0675 7 ment 


0.068 : Glove 


Horsefront 
0.069 


- Cowhide 
0.070 


Buc kski l 


Black ca 0.049 


0.048 3 Chrome: 


Tan calf 0.044 2 split \ 
split B 
Military retan 0.096 


Twill canvas: 
Same, degreased 0.0383 


crosswise 
White elk BB 0.067 3 75 lengthwise 
Belly 0.066 7 
‘‘Leatherized 


Sheepskin, 
comb. tan, 


finished 
Sheepskin, veg. 
tan, unfinished 
Rawhide lace 


Inner tube 


cloth 
Oilcloth 


Upholstery 


fabric 
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was 25 mm., and the specimens were cupped to 15 mm. A lighter spring 
reading to 0.1 ounce was used for these measurements. Often, on very 
flexible and thin materials, the uniform cupping fold pattern does not form 
unless a slight pressure (finger or end of a pencil) is applied at the center 
of the folded-over edge where the center vertical fold starts to form. 

For very stiff, heavy materials, the specimen size may be increased or the 
degree of cupping lessened. An example of a test where such modification 
might have been desirable is the heavy, 0.103’’-thick retan leather in Table I1. 
The first flex for this leather produced some crowding of the folds, and the 
force required (400 ounces) appears to be out of line with other results. 
Such a leather would be used only in large-size, heavy-type shoes, where the 
folds produced in use would be less sharp than with lighter leathers. For such 
leathers, cupping from an initial apart-distance of 50 mm. to a final distance 
of 25 mm. or even 30 mm., instead of the standard 20 mm., might be pre- 
ferable. 

Obviously, specimens of a given type or kind of leather should always be 
tested under identical conditions, and no attempt should be made to compare 
results obtained under different conditions. 


RESULTS AND DISCUSSION (CUPPING TEST 


Effect of Repeated Flexing.—As already mentioned, the force required 
to flex a specimen is measured for the first flex and also for the twentieth 
flex. There are three reasons for this: First, the force measured on the first 
flex is somewhat irregular. Figures 4 and 5 give the forces required to cup 
specimens to different degrees on the first and twentieth flexes tespectively. 
The curves obtained on the twentieth flex are much smoother. Second, the 


force required to cup the specimen declines with repeated flexing but appears 
to become nearly constant at or before the twentieth flex (Figure 6). Third, 


the change in resistance to flexing between the first and twentieth flexes is re- 
lated to resilience, which is a factor in the subjective property known as 
“temper”. 


Temper Characteristics.—J. A. Wilson (2) described temper as being 
that quality of light leather which is judged by running the hand along a 
folded side or skin and noting vigor of rebound upon release of pressure. 
He considered the two components of temper to be flexibility and recovery 
and devised tests for measuring these components. In addition, it is felt 
that thickness, aside from its effect on flexibility, is an inherent factor in 
temper and feel. The three major factors in temper are thus thickness, flexi- 
bility, and resilience. 

The force required to flex a specimen decreases on repeated flexing because 
of movement of fibers, creeping of the structure, piping on the concave side, 
etc. After 20 flexes, most of these changes have occurred. The ratio of the 
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FIGURE 6.—Changes in flex force with number of flexes; same leathers as shown in 
Figure 4. Flexed perpendicular to backbone from 50 mm. to 20 mm. 


flex force for the twentieth flex to the flex force for the first flex, expressed 
as a percentage of the latter, appears to be one method of expressing resili- 


(7, R in Table II and following tables) has been selected 


ence. This ratio 
as the means of determining resilience in tests made with this gauge.* 

The following measurements made on two retan sides illustrate this 
method for evaluating temper. One side had been dried without stufhing; 
the other had been stuffed to contain about 21°% grease. Specimens were 
cut from similar locations, and the flex forces were determined for the first 
and twentieth flexes. The average thicknesses of the test specimens, the forces 
required for the twentieth flex**, and the ratios of the twentieth-flex forces 
to the initial-flex forces are given below. 

*In mechanics, resilience generally is used to express the potential energy of recovery \ material which 
recovers a long distance under a low force may have the same resilience as another which recovers only a small 
distance under a high force The procedure used by the author is not a direct measure of resilience. However, 
a material that retains a high percentage of its initial resistance to flexure after having been flexed repeatedly 
would appear to possess greater resilience than one which loses most of its resistance to flexing. Thus the use 
of the fraction R as a qualitative index of resilience appears to be justified.—Editor. 


**Since the test specimens differed slightly in thickness, the values for the twentieth-flex force were ad- 
justed to the average thickness on the assumption that the force varied directly as the cube of the thickness. 
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Unstuffed piece 0.090 
Unstuffed piece 0.090 
Stuffed piece 0.090 


The unstuffed piece was bony, tinny, and harsh-feeling. This correlates 
with the much higher values for the flex force. A leather of this thickness 
giving such a high flex force is thus firm and stiff. The resilience of the un- 
stuffed side is high. On the other hand, the resilience, R, of the stuffed side 
is low, compared with normally fatliquored leathers that contain less grease. 

Table II] contains the same data for various leathers and for some othe 
materials. First-flex force values are not given but can be calculated by di- 
viding the twentieth-flex force by ©; R and multiplying by 100. These tests 
indicate that the procedure gives results having the degree of accuracy 
needed for evaluating flexibility. Differences in flexibility scarcely detectable 
by feel can be measured easily by the gauge. In general, the tests show that 
mineral-tanned leathers have higher resilience than vegetable-tanned leathers. 
Leathers of high grease content generally show low resilience. The low re- 
silience of plastic materials and the 100% resilience of rubber are obvious. 

The results obtained vary with the direction in which the specimen is 
cupped (with respect to the backbone line). Usually, but not always, the 
flex force is greater when the backbone direction is parallel to the direction 
of travel of the push rod. This directional effect is shown also by the specimen 
of twill canvas. Resilience varies considerably for different locations in the 
piece of leather. For this reason the location of the test specimen should 
always be stated, and tests must be made on specimens from several locations 
to arrive at a fair estimate of the resilience of the piece. 

The resilience figures reveal differences between leathers that differ in feel, 
as assessed by handling. Resilience is a measure of the springiness of leather 
and is closely allied to the degree of recovery of the leather after bending. 
[hese properties are not, however, exactly the same. Other factors, such as 
the evenness and sharpness of bend, have a bearing on the feel of the leather. 


TESTING HEAVY LEATHERS (STRIP BENDING TEST 


The modifed apparatus, as used for testing heavy leathers, is illustrated 
in Figure 7. A metal plate, 114"’ x 314’, is attached to the push clamp. This 
plate supports two posts, 3’’ apart and equidistant from the center line of 
the apparatus. A washer and a loosely fitting sleeve are slipped over each 
post; the washers hold the lower edge of the test specimen clear of the plate, 
and the sleeves minimize friction between the specimen and the posts. A 


scale for measuring the degree of bend is engraved on the plate (Figure 8). 
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FIGURE 7.—Flexibility gauge as used for strip bending test. 


Post plate in 
pushrod clamp 


eoreve edge Ack/ 
yy Scale ¢ amp 


FIGURE 8.—Sketch showing details of strip bending test, top view. The broken lines 


show the position of the strip bent to the tangent angle of 50°. 


A small metal plate carrying a projecting bar with a vertical edge about 
5/8’ long is fastened to the scale clamp. 

The test specimen, usually a strip 4’’ x 3/4’’ cut parallel to the backbone, 
is placed on edge with the grain side against the posts. When force is applied 
to the push knob, the vertical edge mounted on the scale clamp presses against 
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the center of the specimen, bending it as shown in Figure 8. The force to 
bend the specimen to a predetermined angle is read from the dial scale. 

The scale on the support plate is calibrated to show the degree of bending, 
which is taken as the sum of the angles between lines tangent to the specimen 
at the posts and a horizontal line forming a right angle with the axis of thrust 
(7/2, Figure 8). The sum of these angles is referred to as the Tangent Angle, 
T. All tests were performed by bending the specimens to 7=50°. The tan- 
gent angle is greater than the sum of the angles between the lines drawn from 
the posts through the front of the bent specimen and a line tangent to the 
front of the specimen (P/2, Figure 8). When 7 =50°, this “Post Angle’, P, 
is about 38°. The tangent angle is felt to represent the true amount of 
bending. 

The technique of the measurements is similar to that used in the cupping 
test. The force required for the first bend is measured. When the force is 
released, the strip straightens out partially. The bending is repeated rapidly 
18 times, and then the force required for the twentieth bend is measured. 
The twentieth-bend force is taken as a measure of flexibility, and the ratio 
of the twentieth- to the first-bend force, expressed as a percentage of the 
latter, is taken as a measure of resilience (©, R). 

The point to which the bent specimen returns after the twentieth flex is 
noted; this is called the Degree of Set. The Degree of Recovery is then 
50° minus Degree of Set. 

The range of application of the bending test may be increased by making 
changes in the test conditions similar to those made in tests with the Tinius 
Olsen tester in the A.L.C.A. Method for Stiffness E43. For example, with 
very flexible materials, such as the 14’’-wide welting leather in Table IV, 
the inter-post distance was reduced to 1 3/4’’.. This increased the force re- 
quired for the 50° bend to a value that could easily be read on the dial scale. 
In other cases it might be desirable to decrease the width of the specimen 
or to bend it to a tangent angle different from 50°. The same test conditions 
should be used whenever possible when comparing similar materials. When 
this is not possible, the relationships between force, angle of bend, width 
and thickness of specimen, and span (inter-post distance) as given in A.L.C.A. 
Method E43, paragraph 5, may be applied, with reservations. In theory, 
the bending force for a given material is directly proportional to the width 
of the strip, to the angle of bend, and to the cube of the thickness, and in- 
versely proportional to the square of the span. Not all these relationships 
apply exactly to leather. Tests were made in which angle of bend, width, 
thickness, and inter-post distance were varied. The force required to bend 
a piece of sole leather to 50° is less than twice the force required to bend it 
to 25° because of the permanent set that takes place when the elastic limit 
is exceeded. In one test, the forces required to bend a strip to 15, 30, and 45° 
were 41, 67, and 85 ounces respectively. Similar results were obtained with 
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TABLE IV 


BENDING TESTS ON HEAVY LEATHERS AND COMPOSITION MATERIALS 
EFFECTS OF TEMPERATURE (°F.) 


*Oak sole, 11-12 iron 
lannage A 
lannage B 

*Chrome sole, filled, 

12 iron 

*Same, degre ased 

*( hrome sole, filled 
8 iron 

*Same, degreased 

*( omposition soles: 

7 iron 
9 iron 
12 iron 
11 iron (low grade 
* Belting: 
Oak, single, 8 iron 
Rubber-canvas, 
9 iron 
*Insole material: 
Cellulose fiber 
21% iron 

TWelting: 

Leather, concave, 
0.122” 

Plastic, rib convex, 


0.128” 


; 50° bend; grain convex. 


the Tinius Olsen tester. Doubling the width of the strip more than doubles the 
force required, probably due to edge effects that are more prominent for 
narrow specimens. ‘Tests on composition sole materials showed that the 
bending force was substantially proportional to the cube of the thickness, 
but since leather varies in structure between grain and flesh, and since the 
ratio of grain layer to flesh layer varies from one leather to another, it is 
evident that the theoretical relationship cannot apply exactly. The amount 


of deviation from the theoretical relationship probably depends on the 


thickness and type of leather and degree of bending. For composition ma- 
terials, not bent beyond the elastic limit, the bending force came close to 
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being inversely proportional to the inter-post distance. However, as the inter- 
post distance decreases, so does the radius of curvature, and with heavy 
leathers movement of fibers and permanent set occurs at a relatively low 
degree of bend. The inverse relationship between bending force and inter- 
post distance was found to apply over a limited range only and is only ap- 
proximate for the standard 50° angle of bend. 


RESULTS OF STRIP BENDING TESTS 


Tables IV, V, and VI contain some results obtained by the strip bending 
test and illustrate its use for determining the effects of various conditions 
and treatments on flexibility, resilience, and degree of set. Table IV contains 
results of tests made at different temperatures (32°, 75°, and 100°F.). It is 
interesting to note that vegetable sole leather is less affected by temperature, 


TABLE V 
BENDING TESTS ON SOLE LEATHERS 
EFFECTS OF MOISTURE 


Strips 4” x 3/4” cut parallel to backbone; post distance 3” ; 50° bend; flex forces cor- 
rected to average thickness of sole leather samples. Adjacent specimens used for dry 
and wet tests. 


0 Fl I R D 
Cond ( 
oned 1 
Soaked at Ra Soaked it 
Materia Dr 4 hr 95 Dry Dr 24 hr 95% Dry 
RH Wet RH 
Oak sole, 11-12 irons, 
strips from bend 
lrannage B, belly end 118 13 76 9 69 75 77 10 
164 12 38 14 64 75 67 12 
128 2.5 62 51 67 55 79 17 
lannage B, 
backbone ern 138 16 57 9 75 76 77 12 
102 17 13 6 77 SO 78 17 
R8 16 44 5.5 75 1 7 18 
lannage C, belly end 141 5 85 28 80 75 75 18 
95 1 100 95 R3 50 78 12 
120 78 
lannage C, backbone end 70 12 67 6 74 82 88 22 
97 6 68 6 82 77 81 2] 
119 R8 
Retan insole, 7% 18 13 1.4 97 ga 7 


iror 
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and has higher resilience, than filled chrome sole leather or composition sole 
material. Table V contains results for dry leathers, leathers soaked for 24 
hours, and leathers exposed to 95% relative humidity. It is very evident 
that vegetable sole leather is greatly affected by moisture content; the retan 
insole leather much less so. The ratio of the dry to the wet flex force may 
prove a useful index of leather quality, reflecting differences in fiber structure, 
fiber solidity, content of water solubles, etc. This ratio is higher for loose- 
tibered specimens. While no data are given for belly and shoulder locations, 
these probably would have given still higher values. It will be noted that 
specimens cut near the belly edge of the piece actually are firmer in the dry 
state than pieces cut near the backbone. After soaking, the reverse is true, 
and the ratio of dry to wet firmness is much higher for the belly edge specimens. 
Tests of this sort are very easy to make and may serve as a guide to sole 
leather quality. 

Table VI shows the effects of various treatments applied to sole leather. 
The conventional waterproofing treatment with heavy mineral oil does not 
protect the leather appreciably from water, judging from the ratio of dry to 
wet flexibility. The percentage gain in weight due to water pickup, corrected 
for water solubles and oil removed by the soak, is given to afford a comparison 
between change in flexibility and water pickup. The other treatments show 
various effects. For most of them, the ratio of dry to wet flexibility was much 
lower than for the untreated leather. Retannage with aluminum and with 
zirconium compounds (data not shown) had about the same effect as retan- 
nage with chromium. 

One comparison was made between results obtained with the flexibility 
gauge and with the Tinius Olsen stiffness tester, using adjacent strips of oak, 
sole leather 14’’ wide and 0.220” thick. On the gauge, the first bend to 50‘ 
with the posts 3’’ apart required a force of 84 ounces. On the Tinius Olsen 


27 


instrument, a 25°-bend with 3’ span required 32.2 ounces. 


SUMMARY 


1. A simple, rugged, and inexpensive instrument for measuring the force 
required to bend or flex leather is described. A slight modification of the in- 
strument permits its use for heavy as well as light leathers. 


2. The force required to bend or flex a leather specimen decreases on 


repeated flexing but becomes nearly constant after about 20 flexes. The 
twentieth-flex force is taken as a measure of stiffness, which is the converse 
of flexibility, and the ratio of the twentieth-flex force to the first-flex force 
is taken as a measure of resilience, which is a factor in temper. 


3. Data are given that illustrate the use of the instrument for measuring 


the flexibility and resilience of leathers of various types, and for studying 


the effects of various treatments on these properties of leather. 
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DO WE NEED AN INDUSTRIAL WASTE FOUNDATION? 


The water problem in the United States becomes more serious with each passing day 
Municipalities and industry to an ever-increasing extent must depend upon our streams 
ind rivers. This means, of course, a rational control of pollution, in an era when there will 
be a much larger population and a huge upward surge in manufacturing. Unless much 
scientific progress is made quickly, the situation undoubtedly will become much worse as 
the economy continues to expand 

Many experts in the field agree that the most acute need is for a great expansion in 
fundamental research. We must know much more about the fundamental reactions that 
occur in streams if we are to use them properly. 

One of the 1956 Gordon Research Conferences was on the theme: ‘‘Scientific Bases for 
Water Quality Control’. The general conclusion was that there is not yet enough scientific 
knowledge available to propose sound criteria, except in a few instances and to a limited 
extent rhis state of affairs is discouraging. Yet the chemical industry alone is spending 
$40 million annually for pollution control. Industry is not sitting on its hands in this mat- 
ter, though much more needs to be done 

\ year or two ago, a proposal was made by Richard D. Hoak of Mellon Institute that 
in industrial wastes foundation be established. He mentioned how a foundation could 
serve a variety of needs, of which fundamental research on water pollution would be a 
significant one. He stated that the need for an organized program of fundamental research 
on water pollution arises from (1) a serious lack of dependable data upon which to base 
control measures, (2) predictions of greatly increased demand for industrial water over the 
next 20 years, (3) a growing necessity for conservation of water through reuse, and (4) a 
clear indication that waste treatment requirements will become increasingly stringent. 

The exploration of ways and means of creating an industrial waste foundation seems 


particularly pertinent at this time 


Excerpts from an editorial by Walter J. Murphy in Chemical and Engineering News 


December 10, 1956. Reprinted by permission. 


In 1860, tanneries were dispersed throughout the country and ranked fifth among all 
industries in the number of establishments . . . The New England and Middle Atlantic 
States imported substantial quantities of hides, and their capacity averaged three times 
that of tanneries in the South and West. In 1858, 1,075,000 hides were imported to augment 


domestic supplies of raw material. 


Economics of Cattlehide Leather Tanning. Merrill A. Watson, D.C.S. Chicago: The 
Rumpf Publishing Company, 1950. 
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INFLUENCE OF TEMPERATURE ON THE REACTION 
OF A CHROME TANNING SOLUTION WITH 
CALFSKIN SQUARES 


Josep R. Kanacy 


Vational Bureau of Standards 


Washington 25, D.C 


ABSTRACT 


The influence of temperature on chrome tanning is of interest 
because the data may be used to calculate heats of reaction and to 
obtain fundamental information on the mechanism of tanning. 
The procedure used was to soak 2 grams of dry-dehaired, delimed hide 
in water until fully swollen and then add varying amounts of chro- 


©). basic, SO.-reduced, tanning agent. Determina- 


mium from a 33% 
tions of hide substance, chromic oxide, and total sulfate were made 
on the washed, tanned squares. Under all conditions the amount 
of chromic oxide (Cr.O;) retained at 50° C. was 3 to 4 times greater 
than that retained at 0° C. Addition of formic acid decreased the 
amount retained at all temperatures. From the data obtained at 
different temperatures, it was found that the combined chrome 
complex had an acidity of about 41°. The amount of protein-bound 
acid was found to be a constant at about 0.39 milliequivalents per 
gram of collagen. 

The effect of increasing temperature on chrome tanning is ex- 
plained by increased hydrolysis, accelerated by an increase in the 


ionization constant of water, to form larger chrome complexes. 
eco 
INTRODUCTION 


Since temperature increases the rates of nearly all chemical reactions, it is 
expected that it might also increase the rate of tanning. ‘Tanning reactions 
are, however, more complex than most chemical reactions since a number 
of physical processes are involved. In chrome tanning, the additional factor 
of complex formation, which is accelerated by increase in temperature, is 
important. Rate of diffusion also increases with a rise in temperature. 
Combination of protein with acids (1) changes little with temperature, and 
adsorption of water decreases with increase in temperature. The influence 
of temperature on chrome tanning will, therefore, be a summation of these 
various factors. 
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One important paper on the subject of the effect of temperature on chrome 
tanning is the work of Merrill and Schroeder (2). The work given in this 
paper agrees in all important respects with their results and indicates the 
importance of close control of temperature in chrome tanning for the con- 
tinuous production of leather having uniform properties. 

In addition to the practical results, the present paper gives an analysis 
of the data to determine the ratio of chromium expressed as Cr.O,) to sulfate 
expressed as H.SQO,) in the chrome tanning complex. A study is made of 
the protein-bound acid, and calculations of the heats of reaction of the chrome 
complex are made. 


PROCEDURE 


The raw hide used in these studies was prepared from a limed and unhaired 


rv , 


calfskin. The skin was cut into squares approximately 14’ x 14’’. The squares 
were mixed at random, washed thoroughly with water to remove lime and 


soluble proteins, and dehydrated with acetone. 


Two grams of the dehydrated calfskin squares were placed in water and 


permitted to come to a steady state of swelling. Varying amounts of a con- 
ventional one-third basic* sulfur dioxide-reduced chrome tanning solution, # 
diluted to 200 ml. in each case, were then added. Experiments were made 
with the original chrome tanning solution with and without the addition of 
varying amounts of formic acid (reagent grade). These test solutions were 
placed in a water bath controlled to +0.1° C. The flasks were shaken in- 
termittently during the tanning. 


IGURE 1 Influence of tem 
perature on the increase in the 
retention of chromium by 
calfskin squares with an in 
crease in the concentration of 


chromium in the chrome tan 


rAINED 


CroO3; RE 


C rol) 


ning solution Liquors con 
tained 0.06 M formic acid. 


Ve q 


CreO,; IN SOLUTION 
Meg. CreOz in 200 ml 


*The basicity is the ratio of hydroxyl OH in millie 
tanning solution 
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Experiments were made at temperatures in 10° steps ranging from 0° to 
50° C., and the time of tanning was 96 hours. After tanning was completed, 
the liquor was poured off, and the tanned squares were washed in three 
changes of distilled water for about five minutes each to remove occluded 
chrome tanning solution from the surface of the squares. Coloration of the 
washing solution was noticeable only in the first wash. The squares, after 
washing, were dried in air and room temperature and finally at 100° C. to 
remove all moisture. Hide substance and chromic oxide were determined on 
the tanned squares in accordance with Methods 6461 and 6515, respectively, 
of Federal Specification KK-L-3lla (3). Sulfates were determined by oxi- 
dizing the tanned leather with a mixture of perchloric acid and nitric acid 
and then proceeding in accordance with Method 6361 in KK-L-31 la, starting 
with paragraph 4.3. 


RESULTS 
The retention of the chrome complex by calfskin squares tanned in chrome 
solutions varying in chromium content and containing 0.06M formic acid, 
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is shown in Figure 1 and Table I. The pH values of these solutions varied 
from 3.36 to 4.12. Some form of chromium was precipitated from the solu- 
tions at the higher temperatures. The amounts and compositions of chrom- 
ium compounds precipitated at 40° and 50° C. is shown in Table II. The 
amounts precipitated at 30° and 20° C. were less than 20 mg. and 11 mg. 
respectively. Determination of the Cr,O, content of the precipitates at 40 
and 50° C. indicated that the compound corresponds to the composition 
of the one-third basic salt [Cr.(OH).(SO,).|. Retention of chromium in- 


creases with each increase in temperature from 0° to 30°C. At temperatures 
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of 30° to 50°C. the retention of chromium appears to have reached a maximum 


of approximately 6.0 milliequivalents per gram of hide. 
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FIGURE 2.—Influence of tem- 
perature on the retention of 
chromium by calfskin squares 
with an increase in the con- 
centration of chromium in the 
chrome tanning solution. Liq- 
uors contained 0.12 M formic 
acid. 
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In Figure 2 the logarithm of the amount of chromium retained after 


tanning, expressed as Cr.Q,, is plotted against the logarithm of the concen- 
tration (milliequivalents of Cr.O, in 200 ml.) of the tanning solutions which 
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TABLE III 


INFLUENCE OF TEMPERATURE ON THE RETENTION OF CHROMIUM BY THE HIDI 
SUBSTANCE OF CALFSKIN SQUARES TANNED IN SOLUTIONS CONTAINING VARY 
ING AMOUNTS OF CHROME TANNING AGENT AND 0.12 M FORMIC ACID 


TABLE IV 


HE RETENTION OF HROMIUM BY THE 
PANNED IN SOLI INS CONTAINING 
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vary in chromium content in the same manner as those for which results are 
given in Figure 1 and Table |. In this experiment the formic acid content 
was increased from 0.06 M to 0.12 M. These results are also shown in Table 
Ill. The pH values of the solutions varied from 3.14 to 4.07; no form of 
chromium was precipitated from these solutions because the amount of formic 
acid was increased. The amount of chromium complex combined increases 
with each increase in temperature from 0° to 40°C. Retention of chromium 
at 50° is actually less than that at 40° C., possibly because a slight shrinkage 
occurs at 50° before sufhcient tanning takes place, or perhaps because of 
increased formation at the higher temperature of formato-chromium com- 


plexes which have lower afhnity for hide. The maximum amount of chromium 


retained by the hide under these conditions is about + milliequivalents per gram. 
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Results of experiments where the formic acid content was increased to 
0.6 M are given in Table 1V. The pH values of these solutions ranged from 
2.88 to 3.89. Chromium was not precipitated. The data show that as the 
temperature is increased the amount of the chromium complex combined, 
expressed as Cr,Q,, increased in approximately equal increments for each 
step in the temperature rise. The maximum amount of chromium retained 


is, however, only about 2 milliequivalents per gram of hide substance. 


The tanned squares for which results are given in Figures 1 and 2 and 
Tables I, II], and IV were analyzed for chomium only*. Additional experi- 
ments were made in which analyses were made also for the amount of sulfate 
in the leather, expressed as H.SO,, and the amount of hide substance. For 
these experiments a new chrome tanning solution was prepared which con- 
tained a slightly higher chromium content. 


TABLE V 
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The results obtained in varying the concentration of the chrome tanning 


solution and the temperature on the combination of the chromium complex 


from the new tanning solution, containing 0.06 M formic acid, are shown in 
Table V. The pH values of these solutions ranged from 3.94 to 3.09. The 
solutions gave no precipitation. The amount of chromium complex com- 
bined increased with each increase in temperature from 0° to 50° C. There 
is a reduced rate of increase in the chromium retention above 30° C. The 
take-up appears to reach a maximum at about 4 milliequivalents per gram 
of hide. Although the formic acid content of the tanning solution used in 


in the original squares w I 1 the juares were w ed 
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this experiment is the same as that used to obtain the results shown in Figure 
1 and Table I, the chromium uptake is lower because the pH values are lower. 
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The retention of chromium complex by calfskin squares from solutions 
of the same concentrations as those for which results are given in Table V, 
but which contained no formic acid, is given in Table VI. The pH values of 
the solutions varied from 3.96 to 3.44. The results show an increase in take-up 
with increase in temperature. In the middle temperature range, 20° to 40°C., 
the increase in take-up with temperature is small, especially at the higher 
concentrations, compared with temperatures on both sides of this range. 
At 50° C. the maximum take-up is about 8 milliequivalents per gram; it 
appears probable that an appreciably larger chromium complex was formed 
at this temperature. 


ANALYSIS OF THE RESULTS 

By studying Tables V and VI it can be observed that the H.SO, content 
appears to bear a relation to the Cr,O,; content as both increase with in- 
crease in temperature. Since it is known that hide combines with approxi- 
mately equal amounts of H.SO, at all temperatures, it appears that the 
increase in sulfate retention is associated with the composition of the com- 
bined chromium complex and that sulfate in some form is combined in the 
complex. 

Considerable efforts have been directed toward the differentiation of 
protein-bound acid and the acid combined in the chromium complex. Gus- 
tavson (4) has shown that a part of the acid sulfate combined in chrome- 
tanned leather is more dificult to remove than the acid combined in pickled* 


*Skins preserved in high concentrations of id and 


gh nee I fa salt, or treated with varying amounts of acid and salt 
before tanning 





EFFECT OF TEMPERATURE ON CHROME TANNING 149 


skins. He found that all the acid was removed from pickled skins on neutrali- 
zation to equilibrium at pH 5.5, while in the case of chrome leather a con- 
siderable amount of the original acid remained in the leather brought to 
equilibrium at the same pH. Gustavson (5) also found that the acid of pickled 
skin was completely removed by extraction with a 4% aqueous solution of 


pyridine. This was made the basis for a quantitative method for distin- 
guishing between protein-bound acid and acid combined in the chromium 
complex. Merrill, Neidercorn, and Quarck (6), however, found that the pyri- 


dine displacement method did not give an exact separation between the 
two types of bound acid. They preferred the method originally proposed by 
Gustavson (4). This involves suspending the leather in water and adding 
sodium hydroxide solution in small increments for two days to maintain a 
constant pH of 5.4. Although considerable work was directed toward a 
separation of protein-bound acid and acid combined in the chromium com- 
plex, no highly satisfactory method was developed. Consequently, in the 
analysis of the results of this study, a different approach is tried for distin- 
guishing between the two types of acid-binding in the leather. 

Since the data in Tables V and VI suggest a relationship between chromium 
retention and sulfate retention, the values for the sulfate in milliequivalents 
H,SO, per gram were plotted against the chromium in milliequivalents 
Cr,O,; per gram of hide. This plot is shown in Figure 3. All points fall close 
to a straight line except those for a few low Cr.O,; contents, at which equi- 
librium may not have been established in the leather. By the method of 
least squares the equation for the line in the figure was determined to be: 

Milliequivalents H,SO, (0.41 x Milliequivalents Cr,O;) + 0.39. This 
is interpreted to mean that sulfate and chromium are combined in the leather 


FIGURE 3.—Increase in the re- 
tention of sulfate expressed in 
milliequivalents of H2SO,4 with 
increase in the retention of 
chromium expressed in milli- 
equivalents of CreQx. The 
points include data for all 
temperatures, 
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in a definite ratio, and in addition a constant amount of sulfate is combined. 
This constant is the protein-bound acid, and in milliequivalents is almost 
exactly equivalent to the free amino groups of the lysine residues in collagen, 
which are the strongest acid-binding groups. The remainder of the sulfate 
is in the chromium complex where the ratio of H,SO, to Cr.O, is 0.41 to 1 or 
approximately 5 to 12. 

The results shown in Figures 1 and 2 and Tables I, III, and IV indicate 
that the retention of chromium by hide increases with a rise in temperature 
and decreases with an increase in the amount of formic acid added. The formic 
acid probably acts in three ways to decrease the combination of the hide 
with chromium: (a) the hydrogen ions produced by the formic acid decrease 
the ionization of the carboxyl group in the protein: (6) the hydrogen ions, 
by decreasing the basicity of the chromium compounds, restrict hydrolysis to 
form large chromium complexes having tanning properties; and (c) it probably 
produces formato-chromium complexes which have lower affinity for collagen. 

Although temperature increases the initial rate of the reaction of hide 
with chromium, the results in this work are not dependent upon the rates. 
No point is reached where the amount of chromium retained becomes con- 


stant; however, a period of 96 hours is sufficient for the reactions to reach a 


steady state; therefore, a shift in the equilibrium of the successive tempera- 


cure reactions is involved. The rates do not influence the final results. 
The apparent acidity* of the leather in per cent is plotted against milli- 
equivalents of chromium, expressed as Cr.Q,, in Figure 4. As the chromium 
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content increases, the apparent acidity approaches 40°, which, of course, 
agrees well with the ratio of one milliequivalent of chromium, expressed as 
Cr,O;, to 0.41 milliequivalent of H.SO, found from the least squares cal- 
culation in Figure 3. It is interesting to note that Merrill and Schroeder (2 
found almost identical results in their work on the influence of temperature 
on chrome tanning. 

Cameron, McLaughlin, and Adams (7) have postulated that only the two- 
thirds basic salt of chromium acts as the tanning agent. The present results 
do not agree with this postulation, although a part of the chrome that com- 
bines is probably the two-thirds basic salt. A more probable type of chro- 
mium combining mechanism involves the unipoint- and multipoint-binding 


chromium complexes proposed by Gustavson (8). These two types of chrome 


complexes are given below. 
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The acidity of the unipoint complex is 50%, i. e., the ratio of chromium ex- 
pressed as Cr,O, to sulfate expressed as H.SO, in milliequivalents is 6 to 3. 
In the multipoint complex the acidity is 33 % or a ratio of milliequivalents 
Cr,O, to milliequivalents SO, of 6 to 2. The presence of equal amounts 
of these two types of chromium complexes in collagen would give the ratio 
12 to 5 or an average acidity of about 41° . 

Heats of combination of the chromium complex with hide were calculated 
by means of a generalized thermodynamic equation of the Vant Hoff type, 
assuming that the reaction between temperature intervals is reversible and 
that the heat of combination remains constant over a 10° range. Calcula- 
tions of this type made over the range of 0° to 10° C. indicate that the heat 
of combination for 0.15 milliequivalents of chromium complex expressed as 
Cr,O; is 10,900 calories per mol, for 0.2 milliequivalents 7500 calories per 
mol, and for 0.5 milliequivalents 2600 calories per mol. These results are 
similar to those of other reactions with collagen where the heats of combina- 
tion are highest for the initially low concentrations of combining materials 
and decrease as these concentrations are increased. 

The tanning reaction may be assumed to involve at least two separate 
reactions: (a) a hydrolysis to form the binding complex containing chromium 
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and sulfate, and (b) the actual combination with the active protein group. 
Reaction (a) involves the ionization of water and consequently is an endo- 
thermic reaction. Reaction (b) is probably an exothermic reaction since 
most reactions with the active group of collagen are of this type. The heat 
of the reaction is therefore the resultant of the two reactions; since this is 
positive or endothermic it appears that the hydrolysis may be the governing 
factor in the reaction. 

Hydrolysis of the one-third basic chromium salt is required to produce a 
large active binding chromium complex. Assuming that the chromium com- 
plex combines with the carboxyl group, the total available carboxyl per gram 
of collagen is about 1.27 (9) millequivalents of which 0.2 to 0.3 milliequiva- 
lents is in the amide form in the limed hide; an even greater amount ts in the 
amide form in the unlimed hide (10). Thus, the amount of carboxyl available 
is about 1 milliequivalent per gram. Complete saturation of these groups by 
unipoint combination would require 3 milliequivalents of chromium if the 
complex contained 1 chromium atom, or 6 if 2 chromium atoms were in the 
complex. Under only one set of conditions in these experiments did the 
chromium take-up amount to more than 6 milliequivalents per gram of 
collagen. Therefore, the combining chromium complex in these experiments, 
assuming 100% carboxyl participation, did not contain more than 
chromium atoms. 


Zz ta 3 

It has been postulated that in order that the chromium complex be taken 
up by collagen, it is necessary that acid be removed from the solution by 
combination with collagen (7). Acid is a product of the hydrolysis which 
forms the chromium tanning complex, and in order for this reaction to con- 
tinue, the acid must be removed from the solution. The results of this work, 
however, indicate that the amount of protein-bound acid combined reaches 


the same constant amount at all temperatures, whereas the amount of fixed 


chromium complex, containing acid and chromium in constant proportion, 
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increases with increase in temperature. The pH values of the tanning solu- 
tions, Table VII, decrease as the temperature is increased, indicating that 
apparently a different point of equilibrium is reached at each temperature 
and that it is not necessary that the collagen combine with all of the acid. 

In order to form a large reactive chrome complex containing more than 
one chromium atom, hydrolysis of the chromium salt must occur. The type 
of hydrolysis that takes place to form a larger chrome tanning complex may 
be indicated by the following equation: 


OH 


2 CrOHSO. + 2H* 


OH * OH 


This is a reversible reaction and if the amount of acid becomes sufficiently 
high the complex will decrease in size. Polychromium compounds contain- 
ing more than two chromium atoms may be formed under suitable conditions. 

The degree of ionization of water is well known to increase with an increase 
in temperature. Accordingly, more OH ions are available at a high tempera- 
ture; therefore the hydrolysis should proceed more readily, and a larger 
complex should be formed. 


PRACTICAL APPLICATION 


In the dry-ashing of a chromium-tanned leather or a chrome-vegetable- 
retanned leather, the residue is chromic oxide and a small amount of neutral 
sulfate. Some of the constituents of the chromium complex are volatilized, 
and with the totals of the other constituents the analysis of the leather does 
not add up to 100°% of the original weight. It is, therefore, impossible to ob- 
tain an accurate value for the amount of tannin which is determined by dif- 
ference in a chrome-retanned leather. Some of the results obtained in this 
work are shown in Figure 5, in which 100 minus the percent hide substance 
is plotted against the content of chromic oxide. In leather tanned only with 
chromium, 100 minus the percent hide substance represents the weight of the 
chromium complex. Thus the plot is actually chromium complex against 
Cr.O;.. By means of the least squares method the equation for this line was 
found to be 


Percent chromium complex 200 x S.C) 
Kubelka (12) has suggested that 
Percent chromium complex L143 x % CoO 


In Figure 5 his results are plotted as crosses, and those obtained in this work 
as circles. It may be noted that his data fit closely with the data obtained in 
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FIGURE 5.—Variation of the 
weight of the chromium com- 
plex (100 minus percent hide 
substance) with the percent 
Cr.0O3; comparing Kubelka’s 
values (X) with the results ob- 
tained in this work (QO). 
Kubelka’s factor ; fac- 
tor from results of this 
work 
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this investigation. Kubelka’s data, however, do not cover a large range of 
values, but for the range covered his equation fits quite well. Over a larger 
range of chromic oxide values equation (1) appears to be more applicable. 
With the use of this equation a more nearly correct value is obtained for the 
chromium complex, and consequently the tannin content may be determined 
more accurately by difference. 


CONCLUSIONS 


The following conclusions are based on the results obtained in the fore- 
going work: 


1. Temperature greatly influences the amount of chromium complex 
combined in leather. These results agree with earlier work of Merrill and 
Schroeder (2 


2. An analysis of the data indicates that the protein-combined acid is a 


constant and is approximately equivalent to the free amino nitrogen of the 
amino acid lysine. 


3. The ratio of the chromium (expressed as equivalents of Cr,O,;) to sul- 
fate combined with chromium (expressed as equivalents of H,SO,) is 12 to 5. 


4. The apparent acidity in percent, 1.e., ratio of chrome (Cr.O;) to sulfate 
H.SO,), in the tanned leather is generally between 40 and 50° (more nearly 
$0°;) which is in agreement with the work of Merrill and Schroeder (2). 

5. The increase in the amount of chromium complex with increase in 
temperature is believed to be related to the increase in the ionization constant 
of water with increase in temperature. This promotes the hydrolysis and 
forms larger interacting chromium complexes. 
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DISCUSSION 


Dr. H. B. Merrice (B. D. Eisendrath Memorial Laboratory): The data 
that Dr. Kanagy has presented have little direct application to practical 
chrome tanning for various obvious reasons, such as the fact that he used un- 
pickled stock. Is that correct? 


Dr. Kanacy: Yes. 


Dr. MERRILL: The time was four days, and the ratio of chrome to collagen 
was In most cases much higher than is used in practice. 

From a theoretical standpoint, this paper is of great interest, particularly 
in indicating that the basicity or acidity of the chrome complex that is fixed 
appears to be the same regardless of temperature, and that from the results 
obtained at different temperatures, one can calculate how much acid is fixed 
by the protein, as distinct from the amount combined with the chromium. 
That question of protein-bound versus chrome-bound acid has been discussed 
for the last 30 years, and various methods have been proposed to determine 
them separately, none of which is very satisfactory. I believe that this method 
of Kanagy’s opens a new approach to that subject. 

I would like to ask Dr. Kanagy whether he carried out any time studies. 
Were all your determinations made after 96 hours? 


Dr. Kanacy: That 1s correct. 


Dr. Merritt: You did not get the rate of fixation at the different tempera- 


tures? 
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Dr. Kanacy: No, | didn’t get the rate. | obtained information from the 
literature that apparently equilibrium was reached in 72 to 96 hours. So | 
hxed the maximum time for my studies at 96 hours, and | did not make any 


rate studies. 


Dr. Merritt: From a practical standpoint, the effect of temperature on 
the rate of fixation is, of course, more important than the effect of temperature 
on the ultimate amount fixed, because ordinarily a higher temperature 1s 


used to speed up the process rather than to increase the total amount fixed. 


Dr. THomas THorsTENSEN (Lowell Technological Institute): Dr. Kanagy, 
could you expand a little bit on the factor of pH in this particular study? 


Dr. Kanacy: I don’t think the factor of pH had a great deal to do with 
the results. The results appear to fall on one straight line, even though there 
is a variation of pH. And if there were any great variation in pH, I know 
that that would have shown up. 

Of course the highest pH always shows up in the most dilute solution. It 
is almost impossible to keep a constant pH for all the dilutions used. 


Dr. THORSTENSEN: The pH would be expected to vary considerably from 
one concentration to the next. Was there any correlation observed at a given 


: : 
concentration between pH and temperature? 


Dr. Kanacy: At the highest temperature we usually get the lowest pH. 
In other words, it appears that the more Cr.Q, is taken up, the more acid is 
formed in the solution. That is obvious because we started with a 3314°; 
basic salt. The salt taken up by the protein is about 60° basic or 40°; 
acidic, and that, of course, increases the amount of acid in the residual solu- 
tion. That is why the fixation of the chrome is brought to an equilibrium and 


finally stopped. 


Dr. THORSTENSEN: Some years ago Dr. Theis and I did some work on the 
analysis of spent chrome liquors using exchange resins. We did not consider 
the data obtained to be accurate enough to warrant publication, but we did 
conclude that the chromium complex fixed had a more or less constant acidity. 

The work you have shown us today is strong evidence in favor of a con- 
cept some of us have been considering for some time. I think you should be 
congratulated on this fine paper. 


\s early as 1300 A.D., Florentine tanners produced leather not only for footwear but 


ilso for books, saddlery, shields, wall hangings and upholstery. 


Economics of Cattlehide Leather Tanning Merrill A. Watson, D.C.S hic Phe 
Rumpf Publishing Company, 1950 





LIFE LINES 


LIFE LINES 


Brief Biograph es of Our Contributors 


\trrED W. Hopton is a graduate of Cornell University. In 1933 he be- 
came associated with his father, the late A. W. Hoppenstedt, a charter mem- 
ber of this Association, in operating an analytical and consulting laboratory 
in Buffalo. Subsequently he worked for various chemical manufacturing 
companies and then opened his own research laboratory under the name of 
Niagara Industrial Laboratories, Niagara Falls, New York. Mr. Hopton 
joined ALCA in 1933. 


Dr. JosepH R. Kanacy was educated at Westminster College, Oberlin 
College, and the University of Maryland. He received his Ph.D. from the 
last-named institution. He has been on the staff of the National Bureau of 
Standards for some 27 years, and currently is Chief of the Leather Section. 
He became an active member of the Association in 1943, has served the 
Association as a member of the Council, and has been active in several com- 
mittee assignments. His numerous and valuable papers, many of which were 
published in this Journal, were fittingly recognized by the Alsop Award in 


1952. 


Victor Mattei did his undergraduate work at Xavier University, Cincin- 
nati, Ohio and received his M.S. from the same institution in 1952. His major 
held of study was organic chemistry. He has been a research associate in the 
Tanners’ Council Laboratory at the University of Cincinnati since 1952, 
working chiefly on fatliquoring of leather. 


Witiram T. Roppy, a graduate of the University of Cincinnati, has been 
associated with the Tanners’ Council Research Laboratory at the University 
for over 25 years. He joined ALCA in 1939 and has served on the Physical 


Testing Committee, Preparatory and Post-Tanning Processes Committee, 


and the Council. His numerous publications, chiefly in this Journal, have 
contributed much to our knowledge of the structure of skin, beamhouse 


processes, tanning, and posttanning operations. 


With the development of the chrome process for upper leather and the growing supplies 
of hides in the Middle West in the post-Civil War period, Chicago developed a number of 
large tanneries in the vicinity of packing houses. Milwaukee, not far away, became one 
of the most important tanning centers in the country. During the period 1880-1890, large 
numbers of sole leather tanners established themselves in Virginia, Tennessee, and other 
southern states. 

Economics of Cattlehide Leather Tanning. Merrill A. Watson, D.C.S. Chicago The 


Rumpf Publishing Company, 1950. 
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President—E. B. Tuorstensen, 8. B. Foot Tanning Company, 
Red Wing, Minnesota 
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PROF. F. O. SCHMITT HONORED 


Francis O. Schmitt, Professor of Biology at Massachusetts Institute of 
lechnology, shared in a recent Albert Lasker Award for “pioneering studies 
of the biochemical components of connective tissues.”” Professor Schmitt, 


an active member of ALCA, has published several papers on the structure of 


collagen, as revealed by electron micrography, in this Journal. 





SECRETARY’S NOTICE 


Any member or person who may wish to present a paper at the Inte: 


national Union of Leather Chemists Societies Meeting in Rome, Italy 


, on 


September 15-19, 1957, please advise the ALCA Secretary by May 1, 1957 


Dr. FRED O’ FLAHERTY 


NECROLOGY 


The deaths of the following members of the Association are 


nounced with deep regret: 


William Z. Beier, an associate member since 1934, died on Novem- 
ber 30, 1956. After graduating from Pratt Institute, Mr. Beier was 
employed Successive ly by G. F. Ze Ile r’s sons an 1 the Cataract Che m- 
ical Company. In 1935 he helped found the Buffalo Extract and 
Supply Company, of which he became sole owner in 1946. 

August Boss, an active member since 1937, died on December 5, 
1956. Previously affiliated with A. C. Lawrence Leather Company, 


Beebe Tannery, Burk Brothers, and Hartland Panning Company, 


i 


at the time of his death he was Vice President in charge of upper 


leather production for Howes Leather Company 


Louts Erera, an active member since 1943, died on October 16, 
1956, aged $1. He had been Assistant Superinte ndent of the Spe Cc- 
ialty - Newcastle Division, Allied Kid Company. 


Ellis B. Miller, an associate member since 1948, died on December 
3, 1956, aged 39. At the time of his death he was employed as a sales 
representative by the Newark Leather Finish Company, Harrison, 
New Jersey. 
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FIFTY-THIRD ANNUAL MEETING 
PRELIMINARY ANNOUNCEMENT 


The Association will convene for its Fifty-third Annual Meeting, June 
2-5, 1957, at the Lake Placid Club, Essex County, New York. The site se- 
lected appears to offer everything that can be desired for the annual assembly. 
The Club is situated in one of the beauty spots of America, in the heart of the 
Adirondacks, on beautiful Mirror Lake, 1864 feet above sea level. The man- 
made facilities are almost as imposing as the scenery. They include an au- 
ditorium seating 850 people, two 18-hole golf courses and one 9-hole one, 
twelve tennis courts, and facilities for swimming, boating, riding, skeet, out- 
door shuffleboard, squash, badminton, ping-pong, pool, and billiards. There 
are also a 10,000-volume library, a chapel, and a medical unit staffed by a 
physician, dentist, and registered nurse. 

The Club can be reached by New York Central Railway, which runs an 
overnight sleeper from New York, via Utica, arriving at 8:15 a.m. The re- 
turning train leaves Lake Placid at 8:35 p.m. Arrangements can be made for 
through sleeping cars from Chicago, to be connected at Utica. Eastern Air- 
lines provides planes from New York City to Lake Clear Airport, 15 miles 
from the Club. The Club provides transportation from the airport. Driving 
distances are: 317 miles from New York, 307 from Boston, 877 from Chicago, 
and 347 from Toronto. 

The Convention Committee consists of: Chairman, Clinton R. Retzsch; 
Vice-Chairman, Robert Stubbings; Hotel and Transportation, Harold Bernard; 
Publicity, Joseph J. Stellmach; Golf, William Hammel and Marden I. Lind- 
say; Entertainment, Joseph A. Casnocha and Fred Klimpl; Ladies’ Activities, 
Mrs. Harold Bernard. 

Further announcements concerning the program will be published in later 


issues. 


ALCA - ASTM JOINT COMMITTEE ON LEATHER 


SYNOPSIS OF MINUTES OF MEETING OCTOBER 22, 1956 


Each subcommittee and section met separately, after which the main com- 
mittee met to hear reports from the subcommittee and section chairmen. 
The reports follow: 

SUBCOMMITTEE NO. 1—NOMENCLATURE AND DEFINITIONS 


R. M. Lollar, Chairman 


Section 5 of Federal Specification KK-L-31la will be used as the primary 


source of definitions of leather terms. An amended list of terms, restricted 
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at present to terms encountered in the evaluation of physical properties, will 
be prepared for ballot within the subcommittee and eventual presentation 
to the Joint Committee. All methods should be submitted to this sub- 
committee for approval of the sections on scope and definitions before they 
are submitted to the Joint Committee. 


SUBCOMMITTEE NO. 2—-SAMPLING AND CONDITIONS 
FOR PHYSICAL TESTS 


C. W. Mann, Chairman 


The sampling plans contained in Federal Specifications will be adopted 
wherever possible. New sampling plans will be written to cover leathers 


for which there is no Federal Specification sampling plan at present. 


SUBCOMMITTEE NO. 3—-GENERAL PHYSICAL TESTING 


George Butz, Chairman 


Section No. 2—-Physical Dimensions.—J. Naghski, Chairman 


The 5 applicable ALCA methods (E2, E3, E4, E5, and E45) will be re- 


written in the proper form and submitted to ballot. 


Section No. 3-—-Tensile Properties.—R. Young, Chairman 


Method E15 (Tensile Strength) will be considered first, followed by Meth- 
ods E13, E16, and E17. Each method will be rewritten and submitted to 
ballot. 


Section No. 4—Effect of Water.—R. Ashcraft, Chairman 


This committee proposes to accumulate and study all known methods for 
testing water resistance and water repellency of shoe upper, sole, glove, gar- 
ment, upholstery, and mechanical leathers. The committee will establish a 
sampling plan, obtain samples, test them, and correlate the results with actual 
performance tests in the evaluation of each method that will be studied. 


Section No. 5—-Surface Characteristics.—R. Stubbings, Chairman 
(replacing L. D. Compton, resigned) 

Plans have been made to divide the work among working groups, and to 
study ALCA Methods E42 (Cold Failure), E 44 (Staining), and E 46 (Bleed- 
ing and Crocking); also water spotting, fading, scuff resistance, flex, and 
adhesion. 


Section No. 6—Fire Resistance.—R. Stubbings, Chairman 


This committee proposes to study flame resistance only, but asks whether 
it should also consider other thermal effects. 
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Section No. 7—-Mechanical Leathers (Miscellaneous Properties). 
A. N. Compton, Chairman 


\ method for making a corrosion test, based on Specification MIL-R-5521A, 
has been rewritten, approved by letter ballot within the section, approved by 
Subcommittee No. 1, and is being considered by the Editorial Subcommittee. 
\ method for determining the porosity of leather packings, which has been 


approved by the National Industrial Leather Association, is being reviewed. 


Section No. 8—Deterioration Effects.—S. S. Kremen, Chairman 


[his committee is concerning itself initially with a method for determining 
perspiration resistance. The first problem is to decide upon, and evaluate, a 


propel solution of reagents 


Section No. 9—Bond Strength of Belting Leather. 


Pp, Rhoads, Chairman 


Specification KK-B-201C will be used as the basis for a method under con- 


sideration by this committee. 


Section No. 10—-Miscellaneous Physical Properties. 
\. N. Kay, Chairman 


ALCA Method E43 (Stiffness) will be rewritten for consideration. 


SUBCOMMITTEE NO. 4—RESEARCH 
M. M. Baldwin, Chairma? 


The scope of this subcommittee’s activities was discussed, and the following 
points were suggested for consideration by the Advisory Committee: | 
Compile a list of current research on test methods, to include investigations 
undertaken by the subcommittees and sections of the ALCA - ASTM Joint 
Committee and by the leather industry in general. See notice below. (2 


Make recomme ndations as to areas of rese arch on new test methods. 3 Act 


on problems assigned or authorized by the Advisory Committee. (4) Arrange 


for presentation of papers on research on testing methods in technical pro- 
grams at meetings of the ALCA - ASTM Joint Committee. 


SUBCOMMITTEE NO. 5—EDITORIAL 
L. Boor, Chairman 
Phe scope of this committee has be en considered. 


The next meeting of the Joint Committee is scheduled to be held in New 


York, during the second week in February, at a date to be announced later. 


M. H. Batries, Secretary 
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NOTICE 


Dr. M. M. Baldwin, Battelle Memorial Institute, Columbus, Ohio, would 
appreciate hearing from any reader of this Journal knowing of a new method 
of test for leather. At present his interest 1s restricted to physical tests, but 
in the future he will be concerned with chemical tests also. 


CORRESPONDENCE 


The following correspondence has been received by the editor: 


In the November, 1956, issue of JAL( \ on page 605 tl g 


tatement that oil t innage ol buckskin orig ited he | SA, ind it w 
the vear 1810. The facts are that oil tannage is a ver ld proce t ( 
ol buffe and shamovys’’ are mentioned tu he h of Ki Jame | 
h ted to tl Warde ind Miste of Leathersell | d 1604 
I feel e that if time were a\ lable eler¢ h « lier tl 1 this yuld 
be fo d 
\I Joseph Nath IX e should be ore ¢ lo | s 
Yo thfull 
Soa 


Phe British Leather Manufacture 
Research Association 
Milton Park, Egham, Surrey, England 


The Information Officer is right, of course. Oil tannage is very old indeed 
and was undoubtedly practised many centuries before King James’s time. 
Mr. Kane’s statement probably refers to the first commercial production 


of oil-tanned leathers in the United States.—Epiror. 


CHEMIST WANTED 


ORGANIC CHEMIST wanted with good theoretical knowledge and 
laboratory experience, for research and development work. Tanning ex- 
perience desirable but no condition. Reply to Box 218FA, c/o Dr. Fred 
O’Flaherty, Secretary, American Leather Chemists Association, University 


of Cincinnati, Cincinnati 21, Ohio. 
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Sedimentation Studies of Epidermal Keratins. Keratin A and Kera- 
tin B. A. G. Matoltsy. /. Biophys. Biochem. Cytol., 2, 361-63 (1956) ; Chem. 


The Structure of Collagen Molecules and Fibrils. R. 5S. Bear. /. 
Biophys. Biochem. Cytol., 2, 363-68 (1956); Chem. Abstr., 50, 15639c. 


Further Observations on the Transformation of Collagen Fibrils 
into “Elastin”, and Electron Microscope Study. M. K. Keech, R. Reed, 
and M. J. Wood. J. Pathol Bacteriol., 71, 477-93 (1956); Chem. Abstr., 50, 
15640/. 


Tanning Extracts from Spruce Cones. A. Suszer, G. Alexandrescu, and 
G. Ganea. Rev. Chim. (Bucharest), 6, 465-66 (1955); Chem. Abstr., 50, 
L614 7i. 


Synthetic Tanning Agents from Wood Phenols. D. Tishchenko and I. 
P. Uvarov. Gidroliz. i Lesokhim. Prom., 9, No. 2, 9-11 (1956); Chem. Abstr., 
50, 16149a. 


Italian Leather Research. Anon. Leather World, 48, No. 35. 9 (1956). 

The Naples Research Laboratory for the Tanning Industry, with Prof. 
Simoncini as Director, will embark on a program to (1) study beechwood ex- 
tract as a tanning agent; (2) compare the tanning values of wattle and chestnut 
wood extracts; (3) establish a rapid method of determining the bacteriostatic 
power of antiseptics; (4) determine the modulus of elasticity characteristics of 
heavy leather; (5) determine whether the use of silicones in leather affects 
characteristics other than water repellency; and (6) collect, determine toler- 
ance limits of, and publish methods of physical testing for the technical con- 


trol of leather. 5.3. 


Investigations on Bating. Il. The Laboratory Evaluation of Bating 
Activity. G. H. Green. J. Soc. Leather Trades’ Chemists, 40, 361—77 (1956). 
Experimental bating trials were conducted with gelatin as a substrate. A gela- 
tin viscosity reduction method was employed for determination of enzyme 
proteolytic activity. A unit of gelatinase activity was defined in terms of the 
rate of increase in fluidity of a gelatin solution at a stated pH and temperature. 
The viscosity of the gelatin substrate decreased continuously on storage at 
20°C. but remained constant at 0°-4°C. However. even after two months at 
20° the apparent activity of trypsin toward the substrate remained the same. 
Electrolytes lowered the substrate viscosity but did not affect the determina- 
tion except when the enzymes were inhibited. Ammonium salts at a bate 
paddle concentration severely inhibited Bacillus subtilis protease. Excellent 
correlation was obtained between gelatinase activity and bating activity as 
assessed by laboratory bating and chrome tannage of pieces of goatskins 
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treated with a wide variety of enzymes. The gelatin viscosity method is recom- 
mended for evaluation of bating materials. A quantitative procedure for assay- 
ing the activity of proteolytic enzymes toward digestion of involuntary muscle 
is described. There was no correlation between involuntary muscle-digesting 
activity and bating activity. J.M.C. 


The Utilization of Organo-silicie Polymers in Improving the Hydro- 
phobic Nature of Tanned Skins. A. lonescu. Rev. Chim. (Bucharest), 6, 
591-93 (1955); Chem. Abstr., 50, 17506e. 


Synthetic Leather Oils and Fats. B. M. Das, D. Ramaswamy, and Y. 
Nayudamma. /ndian Soap J., 20, 71-80 (1954); Chem. Abstr., 50, 17506f. 


New Apparatus for Testing Freeze Resistance of Artificial Leathers. 
O. Ordelt. Chem. Prumysl, 6, 240-43 (1956); Chem. Abstr., 50, 17507g. 


Effect of Aureomycin, Nitrite, and Ricinoleate on Red Halophylic 
Bacteria. R. Venkataraman and A. Sreenivasan. Current Sci. (India), 25, 
190-91 (1956); Chem. Abstr., 50, 16969a. 


The Structure of Gelatin. Effect of the Molecular Mass on the 
Rigidity of Gels. J. Pouradier, A. M. Venet, and L. Trigny. Compt. Rend. 
27th Congr. Chim. Ind., 769-71 (1954); Chem. Abstr., 50, 16278e. 


Oil Tanning. I.—H. Nozaki and H. Hamada. Bull. Natl. Inst. Agr. Sci. 
(Japan), Ser. G, No. 4, 41-45 (1952). I.—H. Nozaki, H. Hamada, and I. 
Fujinuma. [bid., No. 6, 103-10 (1953); Chem. Abstr., 50, 17503d. 


The Reaction of the Salts of Trivalent Chromium with Glycine and 
with Alanine. L. M. Volshtein. /zvest. Sektora Platiny i Drug. Blagorod. Metal, 
27, 20-32 (1952). The Action of Acids on the Internal Complex Com- 
pounds of Trivalent Chromium with Glycine and Alanine. /bid., 27. 
33-46 (1952). Electrical Conductivity of the Glycine Complexes of 
Chromium. L. M. Volshtein and A. P. Bavrin. /bid., 27, 47-61 (1952); 
Chem. Abstr., 50, 16515c-f. 


Electrochromatography. XIV. Separation of Hydration Isomers of 
Chromic Chloride and Chromic Sulfate. M. Maki. Japan. Analyst, 4, 
547-49 (1955); Chem. Abstr., 50, 16530c. 


Comparative Examinations of Crystalline Procollagen from Various 
Kinds of Animals. I. Komjat and F. Antoni. Acta Physiol. Acad. Sci. Hung., 
9, 339-50 (1956) (in German) ; Chem. Abstr., 50, 16890a. 


Structure of Collagen and Its Species Peculiarities. A. L. Zaides. 
Biofizika, 1, 279-83 (1956); Chem. Abstr., 50, 16901c. 
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Wool Grease. T. Miyakawa. Repts. Osaka Ind. Research Inst., No. 304, 
116 pp. (1955) ; Chem. Abstr., 50, 17477e. 


The Chrome Solution for Tanning. H. Nozaki and H. Hamada. Bull. 
Vatl. Inst. Agr. Sci. (Japan), Ser. G, No. 4, 47-52 (1952) (English summary) ; 
Chem. Abstr., 50, 17501e. 


Determination of the Molecular Size of Colloidal Chromium Com- 
plexes with Ion Exchanger. Il. A. Kawamura and H. Okamura, Bull. Japan 
{ssoc. Leather Technol., 1, 95-105 (1956); Chem. Abstr., 50, 17501i. 


X-Ray Diffraction Studies of Collagen Fibres. P. M. Cowan, A. C. T. 
North, and J. T. Randall. Symposia Soc. Exptl. Biol., No. 9, 1954, “Fibrous 
Proteins and Their Biol. Significance”, 115-26 (1955).—High- and low-angle 
X-ray diffraction by collagen fibers is discussed. When a collagen fiber is 
extended by loading, the low-angle spacing (640 A) varies directly with the 
fiber length. The variation is not due to slip, because points for both extension 
and relaxation fall on the same line. The high-angle spacing (2.86 A) also 
varies, but proportionately much less than the low-angle spacing. Stretching 
the fiber sufficiently to cause a 10° increase in the low-angle spacing causes 
an increase of only 4.3°¢ in the high-angle spacing. These results indicate 
the probable existence of two types of regions, differing in their degree of 
order. The variation in intensity of the orders of the large period suggests that 
the diffracting unit is spherical or ellipsoidal with length 210-240 A in the 
fiber direction. Still smaller subunits 70-80 A long may also exist. Calculation 
from the low-angle X-ray scattering also gives about 200 A as the dimension 
in the fiber direction, and from 40 to 90 A, depending upon the moisture 
content, at right angles. Rat tail tendons that have not been allowed to dry 
sive X-ray patterns indicative of large-scale lateral order not observed in dry or 
rewetted fibers. It is evident that the moisture present naturally in collagen 
contributes to a much higher degree of lateral order than has been supposed, 
and that much of this order is irreversibly lost on drying. The structural model 
requirements for the collagen protofibril, arising from the high-angle X-ray 


diagram of stretched collagen fibers, are discussed, and various approaches to 
the development of such models are indicated. J.E.H. 


Observations on Native and Precipitated Collagen. J. T. Randall, F. 
Booth, R. E. Burge, S. F. Jackson, and F. C. Kelly. Symposia Soc. Exptl. 
Biol., No. 9, 1954, “Fibrous Proteins and Their Biol. Significance,” 127-47 
(1955).—Densitometer traces were made of the band structure in electronmicro- 
graphs of unstained, unshadowed collagen fibrils from rat tail tendon and 
fowl neck tendon. Differences between the two materials are small. The results 
are used to calculate the longitudinal variation of fibril density from which in 
turn the low-angle X-ray diffraction pattern may be calculated. The factors 
involved in the precipitation of collagen fibrils from solution are discussed. 
and experimental results are given which show that the largest single factor 
is change of pH. This means that the electric charge and its distribution on 
the molecule are the primary factors in the precipitation. A theoretical analysis 
is given of the coagulation of thin, uniformly charged rod-shaped particles. 
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This leads to the conclusion that for such a model there is no strong preference 
for fibrous precipitation rather than a random gel. In the actual case of 
| I 2 

collagen, however, the alternation of charges of both signs would provide ad- 

ditional short-range attractions. The conditions under which the complex 
D 

forms, fibrous long spacing (FLS) and segment long spacing (SLS), are 
S SI 5 5 a : 

produced and interconverted with each other and with collagen are discussed. 

Densitometer tracings are given of the fine structure of FLS and SLS. FLS 
5 5 

varies far more in structure, with the method of formation, than does SLS. In 

contrast to normal fibrous collagen, which is probably formed from a single 

protein constituent, FLS and SLS are possibly formed by the association of 

a soluble collagen fraction with another molecule, usually, but not always, 

macromolecular. J.H.H. 


Configuration of Collagen and Gelatin Molecules in Condensed 
and Dispersed States. R. S. Bear. Symposia Soc. Exptl. Biol., No. 9, 1954, 
“Fibrous Proteins and Their Biol. Significance,” 97-114 (1955).—The wide- 
angle X-ray diffraction by collagen and its interpretation in terms of helical 
models proposed prior to 1955 are reviewed. The relation to this subject of 
work on protofibrillar dispersions of collagen and on the reconstitution of 
various fibrous forms from solution is also discussed. J.H.H. 


The Chemistry of Keratinous Structures. J. 6. Speakman. Symposia 
Soc. Exptl. Biol., No. 9, 1954, “Fibrous Proteins and Their Biol. Significance,” 
169-82 (1955).—A review of recent work (largely on wool) on the constitu- 
tion, accessibility of the structure to various reagents, and reactivity of the di- 


sulfide bond. J.H.H. 


States of Aggregation of Collagen. F. 0. Schmitt, J. Gross, and J. H. 
Highberger. Symposia Soc. Exptl. Biol., No. 9, 1954, “Fibrous Proteins and 
Their Biol. Significance,” 148-62 (1955).—Highly purified collagen from 
cowhide contains about 0.4 tyrosine, 0.4% hexose, mainly as galactose and 
glucose, and a trace (0.05°¢) of hexosamine. Such material shows no enhanced 
solubility in acid, and it seems improbable that the trace of mucopolysaccharide 
that could be present could play any significant role in the stabilization of the 
structure. The authors’ previous work on the structure, composition, and modes 
of formation of fibrous long spacing (FLS), segment long spacing (SLS). and 
collagen, and on the interconversion of these forms, is reviewed. This work 
led to the conclusion that these various forms are produced by different modes 
of aggregation of a single kinetic unit, which it is proposed be denoted by the 
term “tropocollagen”. The tropocollagen particle is about 2000 A in length 
and very thin, being composed of only a few polypeptide chains. This unit 
is assumed to be the biological precursor of collagen. The various modes of 
aggregation by which collagen, FLS, and SLS are formed from tropocollagen 
are 


a discussed. J.H.H. 


Comparison of Lime Solutions Made from CaO and Ca(OH).. F. 
Gratacos Masanella, Bol. Asoc. quim. espanola, 44. 228-33 (1956).—Two lime 


solutions were prepared containing (A) 50% CaO and (B) 6.60 Ca(OH) 
(the latter in powder form). One sheepskin, previously soaked, dehaired, and 
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lightly fleshed, was cropped and then divided into 12 equal pieces. Six pieces 
each were put in lime A and 6 in lime B, always entirely covered. Every 4 
weeks the lime bath was refreshed. After 15, 30, 60, and 90 days a piece was 
removed, air-dried, and analyzed for amide nitrogen. A corresponding piece 
was delimed, bated, chrome-tanned, neutralized, fatliquored, and dried. The 
analytical results indicate that the degradation of collagen is higher in lime 
\ with a slow sedimentation rate than in lime B with a fast sedimentation 
rate. Collagen without lime treatment contains 6.13 mg. of amide nitrogen 
per g. collagen. For changes occurring in the two lime solutions, see the 
following table: 


de N degraded/collagen 


1.03 
0.62 


2.68 
1.56 


3.49 


2.26 


4.36 
3.40 


The finished leather out of lime A (60 days) showed very tender grain and 
was bone-hard; out of lime B the leather was softer and showed unmarked 
grain. However this effect on the leather is only true for still liming. Where 
drums or paddle vats are used there is no difference in the finished leather. 


H.K. 


Use and Abuse of pH Measurements. |. Feldman. Anal. Chem., 28, 1859 
(1956).—The development of the concept of pH from its invention by Sorenson 
in 1909 to the present-day National Bureau of Standards’ pH scale is reviewed. 
The liquid junction potential problem involved in the use of the pH meter 
is discussed in detail. The magnitude of the error due to the junction potential 
depends upon the pH, ionic strength, nature of the solutes, nature of the 
solvent, presence of colloids, and temperature—in fact, anything that affects 
the mobilities of charged particles. Whether the junction potential error can 
be ignored depends upon the use to which the nH measurement is put. Some 
estimates from the literature as to the probable magnitude of this error are 
presented and discussed. Under certain relatively simple conditions an approxi- 
mate relationship may be considered to exist between the pH meter reading 
and the hydrogen ion concentration. Under other conditions the pH meter 
reading must be considered as simply a reproducible reference point having 
no theoretical significance. Under some conditions the meter reading cannot 
even be considered as a reproducible reference point. These points are de- 


veloped in detail. Author’s abstract 
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The Chemistry and Technology of Leather. Vol. I. Preparation for 
Tannage, ed. F. O'Flaherty, W. T. Roddy, and R. M. Lollar. A. C. S. Mono- 
graph No. 134. New York: Reinhold Publishing Corporation, 1956. 495 pp. 
$14.—This is an ambitious and largely successful attempt to cover the practice 
of this phase of leather making as well as the scientific aspec ts. Edited by Fred 
O'Flaherty, William T. Roddy. and Robert M. Lollar of the Tanners’ Council 


Research Laboratory, it helps to fill the need of an advanced text book. 


Since each one is written by a different specialist, it seems desirable to 
say something, however brief and inadequate, about each chapter. 

Dr. O'Flaherty has been almost too considerate of our time in writing an 
introductory chapter of only three pages. The idea that organic solvent tannages 
will become a popular practice in the relatively near future seems somewhat 
optimistic to this reviewer. 

In Chapter 2, after covering the fundamentals of the Histology of Animal 
Skins, William T. Roddy goes on to discuss skin and hide defects, structural 
changes during processing, tannery damages, and the relationship of structure 
to the properties of the leather, all of which is useful to the tanner and chemist. 

In Chapter 3 Robert M. Koppenhoefer gives a review of the Non-Protein 
Constituents of the Skin. Dr. Koppenhoefer’s research on the lipides of the 
skin is well known and has added substantially to our knowledge of their nature 
and distribution. 

Chapter 4 on The Chemical Structure and Macromolecular Organization of 
the Skin Proteins is written by the recent Alsop Award winner, John H. High- 
berger. Knowledge in this field is expanding at a phenomenal rate. Recent 
discoveries about the structure of collagen, in which Dr. Highberger is partici- 
pating, have a profound bearing on biochemistry and medicine, as_ well 
broad significance to the leather industry. This continuing research deserves 
the attention of tanners for its practical implications for the future. 

F. L. DeBeukelaer, author of Chapter 5, is an authority on the Preservation 
of Hides and Skins. The discussion of salting and brine-curing, the latter as 
practiced in the United States and Argentina, brings out the different pro- 
cedures clearly. 

Arthur W. Goetz does Chapter 6 on Washing and Soaking. It is apparent 
that bacterial damage in the soaks, which received so much attention in the 
past, is no longer a serious problem. The inability of conventional wetting 
agents to accelerate soaking might have been mentioned. 

Wendell Morris, in Chapter 7 on The Practice of Unhairing, emphasizes 
that the simultaneous effects of liming on the skin are at least as important 
as the unhairing itself. The limitations of the hair-pulping method are 
brought out. The first formula in the section on goatskins is somewhat mis- 
leading, since goatskins are ee unhaired in one liquor in three to five 
days. Imported sheepskins such as Cabrettas and Sudans for fine glove leather 
should be referred to as hair sheep, rather than wool sheep. 

Chapter 8 on The Mechanism of Unhairing is by Henry B. Merrill. As 
one of the pioneers in the reduction theory of unhairing, he gives an authori- 
tative review of widely scattered literature. Dr. Merrill points out that Atkin 
and Thompson, writing in the Leather Trades Year Book in 1926, were the 
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first to suggest that the sulfide reduces the cystine of the hair to cysteine, 
thereby permitting unhairing. This reference has been overlooked by many 
workers in this field. Dr. Merrill's conclusions appeal to this reviewer as clear 
and accurate. 

Chapter 9, The Chemistry of Liming, is by Robert M. Lollar. This subject 
is a difficult research field because there are no convenient analytical methods 
for measuring moderate chemical changes in an insoluble protein. This re- 
viewer feels that there is still no wholly adequate correlation in the literature 
of the practical or chemical relationships between different liming systems 
from completely mellow to strongly sharpened. Such factors as the amount 
of swelling of the collagen and the length of time in the liquor have an im- 
portant bearing on the quality of the finished leather. 

Harry R. Wilson takes up The Practice of Bating in Chapter 10. In an opera- 
tion involving many procedures and using a combination of a neutralizing 
agent and a mixed organic catalyst of unknown protein structure and undefined 
strength, it is not surprising that some aspects are still a matter of opinion. 
The inclusion of an acid wash in the procedures given for bating calf and 
side leather may imply more than is intended. This is qualified in a later 
section about the acid wash. The drastic bating of glove leather is primarily 
to influence the properties of the finished leather, such as “run”. Scud could 
be removed by a lighter bating. It might have been mentioned that an interest- 
ing change in the kid industry has taken place in fairly recent years from 
old puers to fresh bates, even for glazed kid. 

Julius Pfannmuller, in Chapter 11, entitled Bating, writes an impartial sur- 
vey covering the different enzymes in bates and the tissues upon which they 
act. It would seem that more questionable theories have been postulated about 
what takes place in bating than about any other single step in leather making. 
The voluminous literature has been reviewed and evaluated in the light of 
present knowledge and Dr. Pfannmuller’s extensive personal experience. 

Textile authorities Robert Saxon and Milton Harris collaborate in Chapter 
12 on The Acid and Base Binding Properties of Proteins. The section on col- 
lagen serves to emphasize the importance of the relatively high content of 
acidic and basic side chains in leather chemistry, as in the operations of 
pickling, tanning. and dyeing. 

Robert Stubbings. in Chapter 13 on Pickling, uses the ingenious method of 
an industry-wide questionnaire which gives an interesting cross-section picture 
of commercial practice. Dr. Stubbings wisely cautions that the present trend 
to a more rapid pickle-tan cycle requires more careful attention than does the 
equilibrium pickling process. A second section covers the chemistry of pickling. 

Kenneth G. A. Pankhurst of the British Leather Manufacturers’ Research 
Association contributes the last chapter, entitled Skin Degreasing. Dr. Pank- 
hurst discusses the three methods of degreasing, two of which we are likely 
to overlook because of the predominence of the third. The influence of syn- 
thetic emulsifiers is carefully explained and is particularly helpful, since there 
is little literature on this subject. The brine washing which is regarded as 
important in American practice is covered rather briefly. 


Leather literature helps to supply the knowledge that is indispensable to cope 
with the many problems which arise today. The Chemistry and Technology of 
Leather is a substantial aid in this respect, and we can look forward to further 
assistance from the three succeeding volumes. This work will be particularly 
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helpful to those of us who are not able to keep up with the original literature. 
This monograph should be in the library of every leather chemist. 


Wallace Windus 


PATENTS 


Drying Leather. Brit. Pat. 750,416. British United Shoe Machinery Co., 
Ltd. (United Shoe Machinery Corporation). Apl. June 8, 1954. 


Hides or skins are dried by confining the workpiece between the surfaces of 
a plane rigid member and a flexible member, one of which is vapour trans- 
missive when wet, and applying heat and vacuum to the workpiece so confined 
in such a manner as to cause the flexible member to press the workpiece against 
the rigid member. Preferably the workpiece is confined between the surfaces 
of a porous plate and a flexible impermeable sheet, heat applied to the 
workpiece thus confined and the vacuum applied to the surface of the porous 
plate opposite that with which the workpiece is in contact. In the illustrated 
apparatus the leather to be dried, 23, is supported on a plate 20 made of 
porous material and covered by a flexible sheet 22 which extends over the 
leather and contacts the porous plate 20 beyond the periphery of the leather. 
The plate 20 is spaced from a supporting face o 10 by a series of cross- 
pieces 30 provided with inter-connecting channe ls 32 and a vacuum is applied 
to the space below the plate 20 by a vent 36 connected to a pump. A duct 40 
supplies hot air to the upper surface of the impermeable flexible sheet 22. 
Alternatively heating may be effected by infra-red lamps. Shrinking of the 
workpiece during drying is prevented by the action of the flexible sheet which 
holds the workpiece firmly against the porous plate 20. The grain surface of the 
workpiece is in contact with the impermeable sheet 22. The porous plate 20 
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may be made of sintered ceramic or metal or of a heavy wire mesh or other 
rigid perforated surface covered with felt, its essential characteristic being 
that it is vapour transmissive when wet. 


Artificial Leather; Agglutinated Fibrous. Brit. Pat. 751,017. Du Pont 
de Nemours & Co., E. I. Apl. Dec. 10, 1953.—A water vapour-permeable leather 
substitute is made by hot-pressing a sheet consisting of fibres and a thermo- 
plastic polymeric binder having a lower softening point than the fibres, soak- 
ing the resulting substantially impermeable sheet in a liquid which swells the 
fibres, at a temperature above the softening temperature of the polymeric 
binder, and finally cooling the sheet and drying to remove the liquid. The 
fibres, which may constitute 20-70° of the volume of the sheet, are prefer- 
ably at least 0.5 inch in length, and may comprise cotton, wool, viscose or 
acetate rayon, polyamides such as nylon, polyethylene terephthalate, acrylo- 
nitrile polymers or copolymers, or polyvinyl acetal. The polymeric binders used 
are those referred to in Specific le 737,137. The binder may be introduced 
(a) as a homogeneous film which is pressed into a carded web of the fibres, 
(b) as fibres which may be made into a carded web or a paper with the other 
fibres, (c) as an aqueous dispersion which is formed into a mixed dispersion 
with the fibres, or used to impregnate a fibrous mat, (d) as a solution which 
is used to impregnate a fibrous mat, (e) as a powder, or (f) as a calendered 
coating. The liquid used to soak the sheet may be water, which may contain 
sodium chloride or acetate in solution. The quantity of binder may vary 
from one surface to the other, and the product may be embossed during the 


hot-pressing operation. Specifications 461,236 and 535,262, [both in Group 
IV], also are referred to. 


Leather Replacement Compositions and Process. U. 5. Pat. 2,772,995. 
J. D. C. Wilson, Il, New Castle, Del., assignor to E. 1. du Pont de Nemours and 
a ap Wilmington, Del., a corporation of Delaware. Apl. May 7, 1954.- 

The process of forming non-woven, porous leather replacement fabrics which 
ane associating substantially water vapor-impermeable, relatively ex- 
tensible, initially thermoplastic, elastomeric, polymeric binder material with 
a fibrous sheet comprising essentially a non-woven base stratum of uniformly 
dispersed structural fibers of relatively non-extensible material, and a non- 
woven surface stratum of uniformly dispersed soluble pore-forming fibers and 
free of structural fibers to form an initial sheet, said pore-forming fibers 
being soluble in a solvent which is a non-solvent for the structural fibers, 
said binder material having a softening temperature below the softening tem- 
perature of said fibers; hot-pressing said initial sheet at a temperature above 
the softening temperature of said binder and below the softening temperature 
of said fibers, whereby to form a compacted substantially water vapor-im- 
permeable sheet wherein said fibers are embedded in said binder; stretching 
said compacted sheet 10° to 50% in at least one direction to form channels 
substantially contiguous with the structural fibers distributed uniformly through- 
out the base stratum: and dissolving out said pore-forming fibers with a liquid 
which is a solvent for said pore-forming fibers and a non-solvent for said 
structural fibers and said binder material, whereby to form a porous, water 
vapor-permeable sheet of polymeric binder material reinforced with structural 
fibers ‘nd having a porous surface stratum free of fibers. 
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Preparing Skins for Tanning. Brit. Pat. 751,141. Osterreichische Stick- 
stoffwerke Akt.-Ges. Apl. April 2, 1954.—Unhaired oa skins are prepared 
for tanning by treatment with thioglycollic acid and/or a water-soluble salt 
thereof to break down non-skeletal proteins. The aaa may be employ = 
in amounts up to 5% of the weight of the unhaired skins. Alkali metal « 
ammonium salts or salts of thioglycollic acid with organic bases may be ak 
The unhaired skins employed have preferably been previously limed, delimed, 
neutralized and unfleshed. 


Manufacture of Leather Sheets Containing Normally Tacky Im- 
pregnating Agents. . S. Pat. 2,769,712. L. H. Wilson, Riverside, Conn., 
assignor to American C eae Company, New York, N. Y., a corporation of 
Maine. Apl. Oct. 28, 1952.—1. In a method for making an impregnated leather 
sheet by the steps of sank an aqueous stock of leather fibers, adding an 
aqueous colloidal dispersion of a normally tacky, water-insoluble hydrophobic 
organic impregnating agent containing a soap as principal dispersing agent 
therefor, depositing said impregnating agent on the fibers while in aqueous 
suspension, and forming the fibers into a sheet, the steps of first adding to the 
fiber suspension at pH between about 3 and 7 a colloidal cationic dimethylolurea 
water-soluble polyfunctional nitrogen base resin, then adding said aqueous 
dispersion of tacky impregnating agent containing, in addition, a non-ionic 
surface-active agent and an anionic surface- active agent selected from the group 
consisting of the alum-stable sulfonate and the alum- stable sulfate dispersing 
agents, and sheeting and drying the fibers; the weight of said impregnant being 
between about 15% and 100% of the weight of the fibers; the weight of said 
cationic resin being about 5% and 15% of the weight of said impregnant, the 
weight of non-ionic agent being between 1% and 10°% of the weight of the 
fibers, and the weight of anionic surface-active agent being between 25% and 
100% of the weight of non-ionic surface-active agent. 


Method of Preparing Phenol Derivatives of Waste Sulphite Liquor, 
Including Removing the Calcium Ions from the Waste Liquor. U. S. 
Pat. 2,772,139. H. B. Marshall, Toronto, Ontario, and M. Curran, née Krizsan, 
Calgary, Alberta, Canada, assignors to Ontario Research Foundation, Toronto, 
Ontario, Canada. Apl. Feb. 13, 1956.—1. A process for the production of useful 
substances from calcium base waste sulphite liquor containing calcium lignin 
sulphonate compounds which consists of removing the calcium ions from the 
waste sulphite liquor by precipitation with sulphuric acid, heating the decalci- 
fied waste sulphite liquor to a temperature of between 100°C. and 150°C. with 
an excess of a phenol, said phenol being selected from the group consisting 
of monohydric, dihydric and trihydric phe ols and combinations thereof, for 
a time sufficient to condense the lignin sulphonate compounds with said phenol, 
and removing the excess phenol. 


Tanning Agent Comprising Phenol Derivatives of Waste Sulphite 
Liquor and Method of Preparing Same. U. S. Pat. 2.772.140. H. B. 
Marshall and M. Krizsan, Toronto, Ontario, Canada, assignors to aoe Re- 
search Foundation, Toronto, Ontario, Canada. Apl. July 16, 1952. A tanning 
agent consisting of a combination of natural tannins and a cued derived 


from waste sulphite liquor by removing the cations from the waste sulphite 
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liquor by treatment with an ion exchange resin, heating the decationized waste 
sulphite liquor to a temperature of between 100°C. and 150°C. with an excess 
of a phenol, said phenol being selected from the zroup comprising monohydric, 
dihydric and trihydric phenols and combinations thereof, and removing the 
excess phenol. 


Shee Sole and Method of Making Same. l. 5S. Pat. 2.772.196. R. W. 


Pooley. South Bend, Ind., assignor to United States Rubber Company, New 


York, N. Y., a corporation of New Jersey. Apl. May 21, 1954. 


HS 


1. A new article of manufacture comprising a flexible, resilient laminate of a 
closed-cell, expanded, vulcanized, fused mixture of a thermoplastic vinyl resin, 
a high-boiling organic liquid plasticizer therefor and a butadiene-acrylonitrile 
rubbery copolymer, said laminate comprising a plurality of parallel juxtaposed 
differently colored layers of said mixture integrally bonded together at their 
interfaces, said layers forming sharp straight lines of demarcation therehetween 
at exposed surfaces of said laminate transverse to said layers, all of said layers 
having a compressive resistance of at least 6 pounds per square inch and a 
density of not over 15 pounds per cubic foot. 


CORRECTION 


The patent number given in the footnote to Table III, /4LCA, 51, 642 
1956) is incorrect. It should be U.S. Patent 2,693,996, instead of 2,643,996. 
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ron unironm osoneasine. M()PC() 1595 


No need to tell you that since cattlemen have effective non-ionic degreaser. Nopco 1525 is 
stable in brine solutions...with chrome solu- 
tions. It is miscible with kerosene, with Stod- 
dard solvent ...with any of your solvents. 
Write today for your free working sample. 
Nopco has ready for you, Nopco 1525, a highly Nopco Chemical Company, Harrison, N. J. 


gone in for force feeding, you have an unwel- 
come excess of grease in your hides. But— you 
can do something about it. 


PLANTS: Harrison, N. J 
Cedartown, Ga. e Richmond, Calif. 


London, Canada 





e biobate is a highly standardized bating compound of extreme stability. 


e biobate provides controlled, effective enzyme action during bating 


for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 


e for dependable unhairing _ 
sebacol produces clean, uniform quality leather 
under varied beamhouse practices. 


STEROZOL 


e reliable germicide 
sterozol inhibits bacterial action and mold growth 
on raw stock and leather in process. 


WALLERSTEIN COMPANY, INC. + 180 MADISON AVENUE, NEW YORK 16,N. Y. 
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ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here’s why. Diamond A does a double job — (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne Chemical representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE CHEMICAL SPECIALTIES | NE 
(Get the Facts about These, Too!) | Since 874 
<P> COMPOUND for WHEELING (R’ SER 
<A> COMPOUND for SPONGING i 


Supreme A Compound Our Laboratory 
Bretolene * Saxon Oil Facilities are 
always at your 
disposal 


ST TT ae Ve 


ELIZABETH, N. J. © CHARLOTTE, N. C. 
Formerly BORNE, SCRYMSER COMPANY 





cli Pr BELL-MINE 


aS 


Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 
uniformity in purity, analysis and physical 


properties. 


WARNER COMPANY 
Bellefonte Division, Bellefonte, Pa. 
Philadelphia Pittsburgh 


porneo & YT @ extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, 





TANNERY OILS 
AND FAT LIQUORS 
—— FOR ALL TYPES OF LEATHER 
MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 





LEATHER STRENGTH 
AND TEMPER ASSURED 


Sun Leather Process Oils are sure aids to uniform leather 
strength, suppleness and durability...and you can get these 
fine qualities in less processing time! Numerous tanners and 
finishers confirm the fast action of Sun Leather Process Oils. 
They mix easily, penetrate quickly and provide uniform fiber 
lubrication. Since they form no surface scum, tannage is 
thorough and even. 

For information about Sun Leather Process Oils, call your 
nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT <&SUNOC 
SUN OIL COMPANY 


PHILA. 3, PA. - SUN OIL COMPANY LIMITED, TORONTO & MONTREAL 


© Sun Oil Company 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 


92 South St., Boston, Mass., Day Gormley Leather Co 29 W. 36th St., New York City, Eugene Williams 
1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co, 


THE OHIO LEATHER CO. 


Quality Calf Leather LEATHER 


& TANNING MATERIALS 


UEROR - GLACK JETTA StI ew se Vie. 
KAFFORITE - KOZY - JILL JETTA 


| ae 
EMBOSSED CALF - WHITE WASHETTE aati inate 


PENNIMAN & BROWNE, INC. 


GIRARD, OHIO ARNO RU el 
BOSTON - NEW YORK - ST. LOUIS - CHICAGO 








yo) MORITE BRAND 


Sy 
TSA Sulphonated and Compounded 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 








4 The Original Dry Color 
PRESTO taal hes ey 
Pr PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 





Borax or Boric Acid 


United » States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 


eran Metra R) 
Ain ons “enon Sen v0 Aen 94s NG GR are tes ag 
New York 
Chicago 
Kansas City 
Philadelphia 
Distributors located in principal cities throughout the U.S.A. Cleveland 
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Get Better Neutralizing 


Pounds of hydrochloric acid neutralized by | |b. of alkali 
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Superior Leather with 
SOLVAY Ammonium Bicarbonate 


Here’s how SotvAy Ammonium Bi- action which assures more uniform 
carbonate’s unique neutralizing ac- dyeing, more beautiful grain and 
tion can lead to superior leather. By finish. Try Sorvay Ammonium Bi- 
penetrating deeply and uniformly it carbonate in the economical new 
provides the superior neutralizing 100 lb. vapor-barrier paper bags. 


SEND FOR TEST SAMPLES Write the Solvay office nearest you 
SOLVAY PROCESS DIVISION 


SOLVAY Other Solvay ALLIED CHEMICAL & DYE CORPORATION 
products 61 Broadway, New York 6, N. Y. 
for tanners 
—BRANCH SALES OFFICES . 


Cleansing Soda XX Boston + Charlotte « ¢ 4 ° Chr i «( 
Snowflake® Crystals Houston + New Orleans + New York > 
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Diamond offers uniformity— 
shipment after shipment after shipment 


That’s why tanners who deal with D1iamonp 
are sure they get consistently dependable 
chemicals. Use these chemicals with uni- 
form process controls—and you produce 
top-grade leather at lowest cost. 

All Diamonp chemicals, including those 
made for the leather industry—Tanolin®, 
fat liquors, bichromates or neutralizers— 
are accurately prepared by technicians 
trained in chemical quality control. 

Profit now from Dr1amonp consistency. 
We offer quick delivery from strategically 


located warehouse stocks, nine convenient 





sales offices, and helpful counsel from your 
nearby Diamonp representative. He’s 
skilled in leather chemistry and backed by 
D1amonp’s technical staff. DiIamMonD ALKALI 
Company, 300 Union Commerce Building, 
Cleveland 14, Ohio. 
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CHEMICALS 


Ss Chemicals 


REILLY- 
WHITEMAN- 
WALTON CO. 








ESTABLISHED 1883 
Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


Fr coe Te 


Shoe and Leather Be omen 


_ TANNERY BUYER _ 


=== THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS, TANNERS AND RERS =e 





Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON !1!, MASS. 
Offices in: 8 CHICAGO * CINCINNATI a WASHINGTON 
NEW YORK a MILWAUKEE 2 ST. LOUIS * LONDON, ENG 


Salem Oil & Grease Co. 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 





SALEM. MASSACHUSETTS 














service 
ARTHUR C. TRASK CO. 
TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOulevard 8-2030 CABLE: Actrask TELETYPE: CG1478 


STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


KEPEC CHEMICAL CORPORATION 
MILWAUKEE 1, WISCONSIN 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter”. 


“The Extension of Knowledge is 


Manufacturers of Vie epoce dofiested to 


Tanners’ Council Research Laboratory 


Upholstery Leather by a Friend 


New York Office 330 Fifth Avenue 
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LEATHER and 
TANNING 
“MATERIALS 


CONSULTING « TESTING « RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 
Specialists: Sampling and Testing of Tanning Materials 
UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


. 
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it. 
NEWARK 


LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone HUmboldt 2-5072 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL. 


TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 
is 
THE DEPARTMENT OF BASIC SCIENCE 
in 


THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY Solvent Tannage, 


University of Cincinnati born of Science is 


a chemical Process 
DG 


Industry — Be Prepared 


We serve the Tanning and Leather Industry Fred O'Flaherty 


through a broad program of Research. 





TWO OUTSTANDING PRODUCTION AIDS 


APEXOMINE 251 


An excellent wetting agent for rewetting chrome tanned leathers. Of especial interest 


for rewetting pearled skins used for all types of suedes including calf, kid, sheep and 


splits. Reduces wetting back time 50%, 


HERTEX ANT 


assuring an absolute and thorough rewetting 


Speeds up the soak of raw hides and prevents the loss of valuable hide substance. Re- 


duces the time necessary for soaking, acting at the same time as an antiseptic eliminat- 


inating the need of adding other disinfectants to the soak. It will be found fast and 


thorough for soaking green salted hides and skins especially for goat skins, kangeroos 


and reptiles which normally come in the dry state and require prolonged soaking 


SAMPLES 


REQUEST 


Established 1900 


Apex Chemical Co., Inc. 
200 S. First St., Elizabethport |, N. J. 


LEATHER 
YESTERDAY - TODAY ALWAYS! 


QUALITY EXTRACTS 
FOR SEVENTY YEARS 


AMEREX PRODUCTS 


DERMABATE 


LIQUID VEGETABLE EXTRACT BLENDS 


Every Type of Extract 
for each individual tannery need 


ALL OUR BLENDS CONSIST OF 
ONLY PURE VEGETABLE EXTRACTS 


AMERICAN EXTRACT CO. 


PORT ALLEGANY, PA. 


Manufacturers of the Largest Variety of 
Vegetable Tanning Extracts made in U.S.A 
from Domestic and Foreign Barks 


g 
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t 


TESTING AND RESEARCH 
CORPORATION 
PORT ALLEGANY, PENNA. 


ESTABLISHED 19% 


ATTENTION! 
MSO ae arm Ohio att te 
LEATHER! 


Everyone should know the health 
and distinctive qualities of 


LEATHER! 


Compounds - Chemicals - Powdered Tanning Materials 
1-2-3 





Always Foremost 


fifa. 


Ce UALITY ) 
\ ae 


Use 


SOLE and UPPER LEATHER 


° 


ARMOUR LEATHER CO. 
Chicago Boston New York 


MYRTAN 


ORDINARY - CLARIFIED - SOLID 


FOR OUTSTANDING RESULTS 
AS A RETAN ON CHROME . .. SMOOTH CLEAN GRIAN 


“lauexce, Tuc. 


549 W. WASHINGTON BLVD., CHICAGO 6, ILLINOIS 
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when 
tanning 


BONA ALLEN], NC. top-grain 


Buford, Georgia leathers... 


TANNERS SINCE 1873 
. 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


use top grade products 
HOWES LEATHER CO. ING, | C@z6r: staves iscne aero 


For top-grain leathers . . . for all leathers... 
SOLE LEATHER Clinton products from corn are tops. That’s 
why so many tanners prefer Clinton for their 

° finest products. 


For the chrome tanning process, use Clinton 
SIDE LEATHER corn sugars and corn syrups, For deliming 

and finishing, use Clinton lactic acid, avail- 

able in concentrations of 44% or higher. 


+ : 
For the finest leather products, you use the 


finest leathers. For the finest leathers, always 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 


paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 

. does the outstanding job in editorial service. 

. has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 


. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
us today. | 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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Mutual’s name for their basic chromic sulfate used in one-bath chrome 


tanning. Available in two grades with approximate analyses as shown 
below. 


Koreon M Koreon X 


Cr,O; 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about $25 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 
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ANALYSIS BY U. S. TESTING 
DECEMBER 7, 1956 

, 0) a ee 

Non Tannins............ 16.80 


ee ee 
ONS oS 


Total Solids ............ 76.60 
Soluble Solids .......... 75.50 


FRANK J. CRYSTAL 


549 W. WASHINGTON BLVD. 
CHICAGO 6, ILL. 





